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Industry rapidly moving into 
acceptance of wartime produc- 
tion demands; huge capacity 


has been built up since 1945. 


AR in Korea is just that—a 

war. It’s no longer an “inci- 
dent,” no longer a “police action.” 
Each of us knows that it’s a grim, 
heart-breaking business and that we 
are committed in it to the hilt. 


Against this background of war 
events, of Communist barefaced ag- 
gression, of our need to fight and 
destroy it, it is difficult to appraise 
and analyze business news. For, at 
this moment of events, the economy 
of the country is in a period of tran- 
sition. Although we are no longer in 
a condition of peace, neither are we 
fully at war. The economic problem 
of fulfilling the needs of the Armed 
Forces is by no degree comparable to 
that which we had to face in the last 
war. During the five postwar years 
our industrial capacity zoomed to un- 
precedented heights; even drastic cut- 
backs in civilian product should still 
leave appreciable margins for non- 
military needs. 


Moreover as of today, the coun- 
try is amply supplied with both con- 
sumer and industrial products in al- 
most every category. Very little of 
the so-called “pent-up” demands of 
the last war have been left unsatis- 
fied. Distribution pipelines are com- 
fortably filled. Even in automobiles, 
the current production rate of some 
eight million cars a year could be cut 
by as much as 50 per cent and still 
leave a sizable output. To sum up: 
we are still far from even an approxi- 
mation of the total demands on Amer- 
ican industry that we faced in World 
War II. And we are not likely to 
face a similar condition short of a 
complete deterioration of the present 
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another world war. 


and 


situation 

During the last war, almost 50 
per cent of our entire industrial out- 
put went into military requirements; 
military expenditures were at an an- 
nual rate of some $84 billion. Today's 
military budget is only $13 billion 
and even if this should be doubled, 
the amount would still hardly touch 
10 per cent of our total national 
product. 


This is not to say that we can safe- 
ly and smugly go ahead on a “busi- 
ness-as-usual” philosophy. We can- 
not indulge in a spree of inventory- 
stocking or consumer panic-hoarding. 
It is only to say that, despite what- 
ever blunders and ineptitudes were 
committed by statesmen and others 
in high offices, American industry is 
in a magnificent shape today to meet 
the most severe production challenge. 
Take, for example, today’s annual 
steel capacity of 100,000,000 tons— 
enough to meet any foreseeable war 
demand. 


Meanwhile industry, both through 
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individual companies and speaking 
through trade groups, has under- 
scored its industrial preparedness. 
Here is a roundup: 


G-E President Charles E. Wilson 
declared that General Electric Com- 
pany is able to almost double its 
World War II output; approximately 
20 per cent of the company’s current 
production is already for military 
purposes. G-E’s best preparation for 
the present emergency, Mr. Wilson 
noted, has been its postwar $500-mil- 
lion expansion program. . . . G-E’s 
readiness for any emergency, he 
added, is not only a question of what 
G-E alone can do; it also involves the 
cooperation and services of 31,000 
vendors and 3500 subcontractors— 
nearly twice as many as in 1941, 


Westinghouse, according to Presi- 
dent Gwilym A. Price, is in a position 
to convert overnight to 100 per cent 
military production in 68 plants. 
Plans for such conversion, said Mr. 
Price, were blueprinted early in 1948 
when the Munitions Board was re- 
activated. . . . Already a substantial 
percentage of the company’s billion- 
dollar annual production goes into 
military channels. . . . Moreover, a 
major portion of the work of the 
Westinghouse Research Laboratories 
is on classified military research, 
while a Special Products Develop- 
ment Division had been set up two 
years ago with the sole purpose of 
“conception, development and _pilot- 
plant production” for the military. 


Displaying an excellent sense 
of public-relations timing, the Na- 
tional Association of Manufacturers, 
through its Industrial Mobilization 
Committee, went on the air with 
spokesmen for nine essential indus- 
tries giving “a report to the people” 
on supplies and production for both 
defense and civilian needs. . . - 
Gwilym A. Price, Westinghouse presi- 
dent spoke in behalf of the electri- 
cal machinery manufacturers, and 
Charles J. Stilwell, president of 
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Available in diameters, wall thicknesses, and lengths desired. 


These CLEVELAND TUBES combine . . . High Dielectric Strength 
. . . Low Moisture Absorption . . . Great Mechanical Strength . . . 
Excellent Machining Properties . . . Low Power Factor . . . and Good 


Dimensional Stability. 


For the best . . . “Call Cleveland.” Samples on request. 
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CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 
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REPRESENTATIVES 
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bej . , NEW ENGLAND __R. S. PETTIGREW & CO., 968 FARMINGTON AVE. 
eing used in the Electrical Industry. WEST HARTFORD, CONN. 
CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO 
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Warner & Swasey Co., for the ma- 
chine tool makers. 


The Radio-Television Manufactur- 
ers Association, acting jointly with 
the National Security Industrial As- 
sociation, formed a National Elec- 
tronics Mobilization Committee to co- 
ordinate all industry mobilization ac- 
tivities and act in an advisory ca- 
pacity to government policy-making 
officials. . . . Committee consists of 
22 industry leaders headed by Fred 
R. Lack, vice president of Western 
Electric Co., who will open a Wash- 
ington office. . . . It was emphasized 
that the new committee will not re- 
place the Electronics Industry Advi- 
sory Committee set up in 1948 joint- 
ly by the Munitions Board and the 
National Security Resources Board. 

. Manufacturers in radio-televi- 
sion field expect to up their produc- 
tion of military equipment from $1 
billion to $1.5 billion during the next 
15 months. 


With a generating capacity almost 
double that of 1941, the electric pow- 
er industry is in excellent shape to 
meet the emergency, according to 
President L. V. Sutton of the Edison 
Electric Institute in a report to W. 
Stuart Symington, chairman of the 
National Security Resources Board. 
. . . Total generating capacity this 
year will reach 67.5 million kilo- 
watts; to this the current construction 
program will add another 12 million 
kilowatts by the end of 1952. These 
figures do not include the 13.5 mil- 
lion kilowatts of generating capacity 
available in major industrial plants. 


The extent of government 
controls over materials, prices, wages, 
manpower and credits, and the de- 
gree of new taxation, still lack clari- 
fication. The House has already 
passed legislation giving the Presi- 
dent broad stand-by control powers; 
the Senate is inclined to less sweep- 
ing power. . . . Whatever the final 
compromise version, it is sure to re- 
flect the present temper of the nation 
—there must be effective means to 
(1) assure priority in materials and 
manpower for military and essential 
civilian purposes, and (2) to stop 
inflation, black markets, speculation 
and wartime profits, 


With national employment already 
at an all-time peak, the question of 
manpower is likely to become seri- 
ous... . There will be a substantial 
return of women to factory jobs 
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while older men will be retained be- 
yond normal retirement. . . . There 
will be a less wasteful use of tech- 
nical and scientific training and skills 
than in the last war; this is already 
evidenced in the liberal deferment 
policy for college students in the up- 
per scholastic brackets. 


General business conditions 
were, of course, immediately influ- 
enced by the Korean war. July ac- 
tivity, normally due for a summer 
letdown, reversed its expected trend. 
The monthly survey-report of the Na- 
tional Association of Purchasing 
Agents states that prices have in- 
creased “all along the line,” and the 
escalator clause is coming back into 
the picture. Significant in the report 
is the statement that “very little of 
the July business increase is attrib- 
uted to direct military orders.” 


Manufacturing inventories were, 
of course, moving up. But it wasn’t 
a precipitate rush. Actually, only 40 
per cent of those reporting were add- 
ing to their stocks of industrial raw 
supplies. In tight items such as steel, 
copper, zinc and aluminum it was, 
of course, impossible to build up sup- 


plies. 


Buying policies were still conserva- 
tive, but the range of future commit- 
ment has shifted in many instances 
from 30 and 60 days into the 90-day 





category; some 20 per cent said they 
were placing orders for 90 days re. 
quirements; and some said they were 
buying six months ahead. 





Panic buying of products and com. 
modities that were in short supply 
during the last war was found most. | 
ly at the retail and distributing ley. | 
els; at the end of the month the! 
indications were that even this was 
subsiding. 


Price-wise, the “down” column in 7 
the NAPA report for July was a com. 
plete blank. Every item was going 79 
up—including aluminum, phenolics, 7 
cadmium, castings, glass, lead, ma-" 
chine tools, platinum, styrenes, tin,” 
wood screws, certain electrical sup-~ 
plies, and corrugated containers. .., J 
Increases in electric motor prices 
have already been posted by several 
manufacturers. 


National industrial produc 
tion in July held at the same high” 
level as in June. Preliminary estim- 
ates of the Federal Reserve Board’ 
placed July index of production at/ 
199. This compares with 161 in July 7 
1949 and with a 176-point average 7 
for all of last year. . . . Along with ™ 
the record peace-time industrial ace 
tivity, personal incomes (Commerce 3% 
Department June figures) reached a 
record annual rate of $215.8 billion 
—second only to March of this year. 


Shipments of both finished prod-7 
ucts and basic materials and com- 
ponents held at high levels during ¥ 
June (with some exceptions the latest’ 
month for which statistical data are) 
available). A glance on the “Month ® 
ly Scoreboard” chart on page 6 will” 
show that except for vacuum cleaners | 
and toasters factory shipments were 
higher for all products when com 
pared with the preceding month; ex 
cept for mechanical stokers all prod: 
ucts were up compared with the same) 
period a year ago. 

























In materials and components (seé7 
chart above) latest available ship-— 
ment figures are off compared with) 
the preceding month in phenoli¢) 
molding resins, cellulosic molding 
powder, natural rubber, steel, copper) 
and lead, but all of the items listed 
are up compared with the same month! 


in 1949, 


Last month, this. department 
highlighted the critical situation i 
copper. No improvement has _ bee 
noted since then; if anything the 
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Your use may be similar to, or complete- nema os 


ly different from, those listed here ... 
yet AlSiMag may solve your problem. 


This versatile material is solving production, design and technical 
problems for many industries. For your business, AlSiMag may 
offer lower costs, improved manufacturing processes, increased 
production, or possibilities of a new product. 


CAN YOU USE ALSIMAG? AlSiMag is the trade marked name 


of a large family of technical ceramic compositions. They are now being 
used in production machines, electronic equipment, chemical processing 
equipment, gas and electric appliances and in many other consumer 
products. AlSiMag ceramics are custom made as to physical character- 
. : istics, size and shape. Special combinations of raw materials, fluxes, 
EXTRUSION AND Pressures, processes and firing temperatures produce ceramics with STRAINER CORES FOR 
DRAWING DIES . characteristics to meet individual requirements. These compositions are MOLTEN METALS 
: ae fabricated by us into finished parts, ready for your production line. 
Given your requirements, our Research Division can frequently develop 
a special composition to suit your need. Carefully cross- 
indexed research records usually permit a prompt and accu- 
rate reply to inquiries, even if they involve most unusual 
requirements. If you have a problem that can be solved by 
a special component of unusual physical characteristics, out- 
line that problem to us. We can 
indicate the possibilities of its 
SENT FREE ON REQUEST solution by the use of AlSiMag 
The AlSiMag Property Chart 501 Technical Ceramics. Your inquiry 
involves no cost or obligation. 
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present position may be described as 
critical. Reasons: July production of 
primary metal has dropped to 76,640 
tons from 78,962 tons (corrected) in 
June; output of refined metal slumped 
from 113,961 to 96,734 tons; refined 
stocks on hand are down to 48,266 
tons, the lowest in several years; and 
against this condition the manufac- 
turing demand has been running at 
peak levels. (Copper Institute) 


Copper consumers face another 
headache—an imminent boost in 
prices by 2¢ to 244%¢ per lb. This 
is owing to the failure of the Senate 
to approve the House-passed measure 
that would have continued suspension 
of the 2¢-per-lb. import tariff on the 
metal for another year. . . . This sus- 
pension lapsed on July 1. 


But the problem of higher costs 
is less important to copper users 
than that of supply. . . . Although 
the official price is still 2244¢ per 
lb., it is understood that as much as 
27¢ has already been paid on the 
“oray” market. 


Driven hard by mounting 
military needs, as well as by rising 
consumer demand, output of primary 
aluminum during the second quarter 
of 1950 rose to 360,707,827 Ib— 
12 per cent higher than the output 
in the first quarter of the year. 
(Source: The Aluminum Associa- 
tion.) Shipments of aluminum sheet 
and plate totaled 271,157,929 lb, a 
4.5-per cent rise over first-quarter 
figures. .. . Price increases have been 
general on part of all producers. . . . 
Alcoa has also instituted an alloca- 
tion system to protect established 
customers. 


Metal markets are generally in a 
state of boiling activity with strong. 
though unwelcome evidence of “gray” 
markets. . . . Lead is extremely tight 
and prices have been advanced sever- 
al times. . . . Steel scrap prices moved 
up sharply. . . . Tin prices (at this 


writing) hit a new high of $1.05 per 
lb... . Zine prices have zoomed; as 
much as 18¢ per lb. is said to have 
been paid. 

The precious-metals market is in a 
ferment for platinum with refiners’ 
stocks very short and now entirely 
restricted to industrial sales. . . . The 
spread between refiners’ official quo- 
tations and the secondary market is 
a mere $15 per oz.—the difference 
between $77 and $92 per oz.—and 
it may be more by the time this re- 
port is read. 


It’s no secret that steel mills are 
flooded with inquiries and orders 
from steel-worried consumers. 

The industry’s production capacity, 
as already noted, is enormous and 
industry leaders assure us that the 
mills will be able to take care of both 
defense and essential civilian needs. 
... But pending clarification of mili- 
tary requirements and extent of al- 
location controls, new 
taken only cautiously, if at all. 


business is 


Machine tool index for new 
orders (Source: National Machine 
Tool Builders Association) continues 
to rise, soaring to 253.3 in July 
against 124.1 in June, and 48.0 in 
July last year. . . . Foreign orders 
index was off, 22.0 from 23.0. Ship- 
ments index (total) sagged to 68.0 
from 91.9. . . . Leading machine tool 
builders have increased prices on 
standard, general-purpose machines. 
. . . European machine tool makers 
report a sharp increase in orders 
from this country. 


Some other statistical highlights: 
June consumption of rubber hit a 
new monthly record, 110,792 tons, 
(Rubber Manufacturers Association) . 
. .. Industrial paint and varnish sales 
were valued at $27,175,202 in June 
against $21,916,883 a year ago (Cen- 
sus Bureau). . . . TV output aggre- 
gated 388,962 sets in June against 
376,227 sets in May; first half of the 
year accounted for a total of 2,413,- 
145 sets. (RTMA member-companies ) 


Stray Fields 


Straw in the wind? .... Porcelain 
Enamel Institute cancels scheduled 
1950 Sales and Management Confer. 
ence. Reason: Industry thinking has 
been diverted from sales methods to 
effect of defense program on peace. 
time production. 


Watch industrial TV for big po- 
tentials, with RCA and Remington 
Rand already actively in the field. 

. Latest news is availability of in- 
dustrial color TV equipment through 
a joint venture of Remington Rand 
and Columbia Broadcasting System. 
. . . CBS will provide equipment de- 
sign; Remington Rand will manu- 
facture and distribute. 


And look to magnetic-recording 
equipment, too, for many design 
fields far beyond the original scope 
of home entertainment. Typical is a 
new spectrophotomer employing mag- 


age design engineer still doesn’t real- 
ize how widely magnetic recording 
principles are already utilized and 
how they may affect his work within 
the next few years. 


If you've missed the article “Mag- 
netic Recording Systems in Product 
Design” (our February, 1950 issue) 
the “Industrial Horizon” Editor will 
be glad to send you without charge a 
16-pp reprint. . . . Just send him a 
letterhead request. 


It’s the one-millionth TV_ picture 
tube at General Electric’s Buffalo. 
N. Y. plant. . . . At the ceremonies 
celebrating this event G-E Vice Presi- 
dent Dr. W. R. G. Baker predicted 
9 million TV receivers in use in the 
United States by the end of this year. 


Rural America is becoming in- 
creasingly electrified. . . . Latest pro- 
motion is planned by the National 
Association of Domestic and Farm 
Pump Manufacturers. Ambitious pro- 
gram to merchandise electric water 
systems will be launched this fall. 


poetical Manufacturing fpr The October issue will feature the five 


Award Winners in the 12th ANNUAL ELECTRICAL MANUFACTURING PRODUCT 
DESIGN COMPETITION. Supporting feature articles will present @ Case Histories in 
Appearance Design e How to specify Color ¢ Product Development Geared to Sales 


e Designer’s Responsibility to Military Needs @ Quality Must be Designed-in. 
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EDITORIAL 


Product Design as Usual? 


tana is a question that many of our 
readers must ask themselvcs in these 
days of renewed war crisis. How essen- 
tial are our day-to-day jobs? How vitally 
needed the products we make? What in- 
centive for carrying on should conditions 
worsen? 

For many younger engineers, active 
service with the Armed Forces will re- 
solve the question. Still others will find 
their energies totally engaged in the pro- 
duction of war materiel, in a complete 
industrial mobilization for the output of 
components and finished equipment for 
military use. And those who make tools 
of production will be equally committed 
to military needs. 

But what about those whose tasks re- 
main virtually unchanged? There will be 
a natural reluctance on their part to be 
content with the usual run of responsi- 
bilities; they will be impatient, say, with 
the design of a new flat iron or a redesign 
of a clothes washer. Why fret, worry, and 
expend skill and effort on products that 
have no direct connection with the ter- 
ribly serious business of the war against 
the forces of totalitarianism? 

Yet here is the paradox. .. . In this 
struggle for a free world, we are fighting 
not only for the great values of democ- 
racy, but for the smaller, the homely 
values, too. For the right, if you please, 
to make or not to make, to buy or not 
to buy, a new flat iron, a better or lower- 
priced clothes washer, or a television re- 


ceiver, or the thousand and one gadgets of 
our life in America, which, in their own 
humble way, represent the more than 150 
years that we have devoted to steadily 
building a free society and a constantly 
better and richer scale of living. 

Those of us on whom falls this seem- 
ingly commonplace task of maintaining 
these basic elements of our way of life, 
do have therefore an important job to 
carry on. And to do so, we will need all 
our skills and ingenuity and sincerity. It 
will not be an easy job; for necessarily 
such products will have to defer to the 
military in supplies of materials and com- 
ponents and in production facilities. It 
may require re-orientation in design 
thinking, in the use of materials and in 
consumer values. We may have to seek 
out and adapt noncritical substitute mate- 
rials. We can make a virtue of necessity 
by eliminating the flabbiness of design 
frills and acquiring the muscularity of 
functional simplicity. We can stress safe- 
ty and reliability. 

More than ever we can learn that the 
priceless component of any product de- 
sign is the measure of consumer value 
the product gives. 

To repeat, it will be a tough job. But 
it will be a job well worth doing, a sig- 
nificant and honorable part of the over- 


all national effort. .. . It could never hap- 
pen in a totalitarian country. 
Product design as usual? . . . In the 


larger sense, Yes! 
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tion motors so far as performance is concerned 

depends entirely upon the care and skill with 
which the motors are matched to their load. Cost of 
a shaded-pole motor for a particular application de- 
pends to a large degree upon its similarity to a “‘stand- 
ard” model. Despite the large variety available, stand- 
ard models cannot always be specified since applications 
differ so widely. Therefore in many cases a motor 
must to some extent be tailored to the application. 

Shaded-pole motors have two disadvantages which 
limit their application: low efficiency, and low starting 
torque. Because of low efficiency their largest field 
of application is in the low horsepower ranges; usually 
the maximum is % hp. Low starting torque limits ap- 
plication to devices having low starting loads such as 
fans, timing devices, phonograph turntables and valve 
actuators. While these are basic limitations, shaded- 
pole motors have two great assets which make them 
the logical choice for light loads with low starting 
torque. These assets are reliability and low cost. For 
these reasons, this motor is considered the general- 
purpose a-c motor in the subfractional horsepower 
range. 

Both universal and split-phase motors overlap the 
horsepower range of the shaded-pole motor and vie for 
the same applications in many cases. However, the 
shaded-pole motor has distinct advantages over both 
types when only low start- 
ing torques are required. In 
comparison with the uni- 
versal type, shaded-pole mo- 
tors have no brushes or 
commutator to service, and 
cause no radio interference. 
Bearings are not as suscep- 
tible to wear since the 
speeds are lower. Speed 
regulation is much better. 
Shaded-pole motors can us- 
ually be stalled on the line 
for extended periods with- 
out damage because the 
locked rotor or starting cur- 
rent is only slightly higher than the full load current. 

As compared with split-phase types, shaded-pole mo- 
tors have no starting switch. This removes the greatest 
single source of trouble on fhp a-c motors, since a 
faulty starting switch or excessive load will result in 
rapid motor burnout. Also, speed of the shaded-pole 
motor is more readily controlled than the split-phase 


GS ios motors application of shaded-pole induc- 
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shaded - pole 


motor, simply by changing the input voltage. Three 
simple methods can be used: voltage divider, variable 
transformer or tapped windings. Quietness also can be 
obtained by mounting the motor on rubber or spring 
suspensions since the low starting torque does not sub- 
ject the suspension system to severe jolts in starting, 
In many cases, shaded-pole motors can be operated 
totally submerged. 

Present shaded-pole motors have ratings ranging 
from 0.00015 to 0.125 hp. Efficiencies range from 1 
per cent in the smallest sizes to approximately 40 per 
cent in largest ratings. There are three types of field 
construction—offset, round and square—dictated pri- 
marily by the number of poles. In general shaded-pole 
motors have either 2, 4 or 6 poles. Simplest and least 
expensive is the offset construction which is limited 
mainly to 2-pole motors. Round field construction is 
similar to conventional fields and is used in motors with 
2,4 or 6 poles. Third type, or square field construction, 
is used for 4-pole and 2-pole double-coil motors. 

Because shaded-pole motors are low in price and are 
generally changed to some extent to meet the individual 
requirements of each application, it is necessary to work 
closely with the motor manufacturer in order to properly 
apply a motor. The accompanying tables composed of 
data supplied by the manufacturers provide a good guide 
to ratings and features available, but many other factors 
must be taken into consideration. Some of these factors 





Basic types of field construction for shaded-pole motors 
include offset, round and square. Offset construction shown 
at A, B and C, the simplest and least expensive of the 
three, is used for 2- and 4-pole motors. Two-pole Russell 
motor at A has die-cast end brackets which are held im 
alignment with stator by two dowel pins. Utilizing offset 
construction, 4-pole Barber-Colman motor at B has two 
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tors 


will be recognized only by the engineer who has had 
years of experience in small motor applications. He is 
often the motor manufacturer’s representative. When 
the machine designer supplies the motor manufacturer 
with complete information before the design has reached 
the detailing stage, a satisfactory motor may be ob- 
tained without repeated trials; unnecessary correspond- 
ence and loss of time are avoided, developmental and 
experimental cost reduced. 

Facts needed to enable the motor manufacturer to 
recommend a motor for a specific application include: 


. Torque: starting and running. 

. Speed required. 

. Voltage and frequency. 

. Rotation: clockwise, counter-clockwise, reversing. 

. Mountings: clamp, extended through-bolts, foot, 
resilient or flange. 

6. Ventilation: skeleton, encased-ventilated or totally 
enclosed. 

7. Bearings: sleeve or ball bearings. 

8. Shaft requirements: single or double extension, 

milled flat, keyway, cross-holes, threads. 


wn &— Ww ht 


Torque or load requirements of small machines pre- 
sent a topic about which a volume could be written. 
There are starting loads, accelerating loads, normal 
running loads, overloads, fluctuating loads, intermit- 
tent loads and continuous loads. Not all of these will 


coils on a rectangular core. Gear reducer frame also serves 
as the end brackets on Motoresearch gearmotor at C pow- 
ered with 2-pole motor of the offset type, Round field con- 
struction at D and E is used in 2, 4 and 6-pole motors. To- 
tally enclosed 6-pole Wagner motor at D uses standard 
NEMA 43 frame; stator frame is rolled steel formed and 
welded in one operation. Round field 6-pole Fasco motor 
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Steps to be followed and factors to be considered 


in matching shaded pole motors to the application; 
a guide to types, features available and suppliers. 


be found in every machine but it is important that all 
existent load conditions be determined. Most can be 
found by test or estimated. Actual size of motor frame 
requirements will depend upon the length of rest periods 
between runs; or for motors running continuously, by 
the loaded and unloaded periods of time. 
Determination of torque requirements are often diffi- 
cult, and generally the problem is solved by trial and 
error. When a dynamometer is available, it should be 
used to measure the torque necessary. However, in a 
great many cases this equipment is not available and the 
best alternate method is to try a motor which is approxi- 
mately the size required. Often the motor manufacturer 



















at E has pressed steel case with ventilating ports. Square 
fields are used for 4-pole and 2-pole double-coil motors. 
Four-pole General Industries motor at F has dual cooling 
fans enclosed in housing; develops 1/20 hp at 1500 rpm. 
At G, two coils are used in 2-pole square field Price Elec- 
tric motor. Coils are wound with vinyl-acetal coated 
wire; cuffed-edge rag paper is used for slot insulation. 





75 





PARTIAL LIST OF MANUFACTURERS OF mieee cole MOTORS 






















































a 
w 
MOTOR MANUFACTURERS Ble “ a 
” 

A - 2 POLE i216 = «| | |Z 

B-4 POLE ise os 4 wy} = 9 5 

C -6 POLE 1G iz\< Z| <|N Oi</a\Bialg} |Z) |= a 3/4 
-|> S| O15 Oo -— -iKlialitia Ol... w a 
<qju Z| «|? P~4 ” -}%lG\= w a Zz “1d O}4|z 
iS/s},_ | cd) S\< S\<\< Zi/</>/Mis]a) |=|S/S Oo} | ie] a|O 
\=\< =| -|U _ v0 BIO) 2/3 /Sl1> e = ul afw i 
iZin a) lw ” = “” > wl a ai>i> 
S&|O uw | < i= < os azj¥i ai2a!1 210 < = a <jai= 
>| F lx | a |G |O V/G|o HB|G\OlO/O]a|a|O)a\< 4) | Ole] a0 

| A} A 





ALLIANCE MFG. CO 
AMERICAN ELECTRICAL PRODUCTS CO. 
BARBER-COLMAN CO. 
BODINE ELECTRIC CO. 
CRISE CONTROLS DIV. 
ELECTRO-ENGRG. PRODUCTS CO., INC. 
FASCO INDUSTRIES, INC. 
GENERAL ELECTRIC CO. 
GENERAL INDUSTRIES CO. 


GLEASON- AVERY, INC. 


HEINZE ELECTRIC CO. 
HOWARD INDUSTRIES, INC. 
LAMB ELECTRIC CO. 
‘MARCO INDUSTRIES, INC. _ 
McMILLAN MFG. CO. 
MISSION ELECTRIC MFG. CO. 
“MOTORESEARCH CO. 

JOHN OSTER MFG.CO. __ 
PRICE ELECTRIC CORP. _ 


REDMOND CO., INC. 
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“RUSSELL ELECTRIC CO. 
LOYD SCRUGGS co 

SIGNAL ELECTRIC MFG. CO. 
SPEEDWAY MFG. CO. 
UNITED PRESSED PRODUCTS CO. 
UNIVERSAL ELECTRIC, INC. 
VICTOR ELECTRIC PRODUCTS INC. 
WAGNER ELECTRIC CORP. 




































































can make a close approximation of the motor required drawn over the motor except from the added cooling fan. 
from a complete description of the machine and its Some manufacturers will supply motors with designed- 
operation. in thermal overload switch. 

With the trial motor installed, the device is run with Smaller motors can sometimes be used when cooling 
the motor connected to a variable-voltage supply, and fans are employed. However, it is impractical to attempt 
minimum starting voltage is determined. From this to tabulate the increase in rating because of varying 
value the motor manufacturer can determine the starting conditions ; design of cooling fan, space limitations, am- 
torque requirements. Speed readings under load are then bient air temperature all affect the rating. Allowable 
taken at various voltages along with the no load readings input and therefore output is dependent upon duty cycle. 
which serve as a check. If the desired performance is Output can be increased in shaded-pole motors with 
not obtained at the desired voltage, a curve is plotted wound shading coils by separately exciting field and 
from this data. From the curve, the manufacturer can shading coils in proper phase relationship. 
supply a different winding. Next, temperature tests Wide Speed Range Available 
should be conducted with the new motor running at the 
desired speed. This is necessary since the conditions of Speed of shaded-pole motors is below synchronous 
air movement in the motor will be more important than because of slip; amount of slip and hence speed is 
wattage input. Winding temperature rise should be determined by the design. For motors operating on 60 
measured by the resistance method. Most motors are cycles, speeds range from 2300 to 3200 rpm for 2-pole, 
rated for a 55 C temperature rise from 38 C maximum 1200 to 1600 rpm for 4-pole, and 950 to 1050 rpm for 
ambient. 6-pole designs. Many small machines must have theif 

Temperature rise on the windings, if above maximum, drive shafts rotate at lower speeds than the motor shaft. 
can be kept within safe operating limits through the use For such machines, two methods are available, voltage 
of a small fan. By bringing out a short shaft extension controls and gear reducers. Three types of voltage con- 
at the end opposite the power take-off or on the power trols are currently used: resistor, choke and tapped 
shaft itself, provision can be made for adding a small winding. Maximum allowable reduction with _ this 
cooling fan. Use of this construction is usually confined method is approximately 50 per cent. Usually the con- 
to applications where the motor may be expected to trols have 2 or 3 selections with suitable taps and 4 






perform continuously without benefit of any air being switch for changing connections between taps and line. 
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Some motor manufacturers offer motors with de- 
signed-in speed reducers. Two types of gearing are com- 
monly used, worm and spur gearing. Worm-gear speed 
reducers lend themselves very well to slow-speed drives 
because a high ratio of reduction can be obtained within 
a small enclosure. Output shaft is at right angles to the 
motor shaft. Spur-gear speed reducers are usually more 
efficient than the worm-gear type, but they are more 
expensive to produce and usually require larger en- 
closures. With spur gears the output shaft is parallel 
with the motor shaft. Reduction ratios range up to 
3 million to 1. 

Voltage and frequency required is one of the primary 
factors to be considered. Most standard shaded-pole 
motors are designed for operation on 115 volt 60 cycle; 
operation of the 60 cycle motors on 50 cycles is permis- 
sible in most cases, but the ratings are lowered slightly. 
A few manufacturers make a standard line of 115 volt 
25-cycle motors. However, most manufacturers will 
supply special motors for operation on other voltages 
and frequencies. 

Rotation of shaded-pole motors with standard single- 
turn shading coils can be in either direction but not both. 
However two methods can be used to make the motors 
reversible. By using separately wound shading coils and 
a SPDT switch the motors can be reversed. This 
arrangement is particularly applicable for follow-up and 
Positioning mechanisms such as are used for servo- 
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Both worm and spur gear reducers are used in conjunction 
with shaded-pole motors. Designed-in worm gear reducer 
on Bodine motor at H has worm cut in motor shaft 
and uses a laminated phenolic secondary gear. Spur gear 
reducer on Barber-Colman motor at I has output shaft in 
the form of a hollow sleeve and drilled for a cotter pin to 
facilitate connection of the load to motor. Skeleton type 
Electric Motor Corp. motor coupled with totally enclosed 
spur gear reducer at J gives speeds as low as 1 rpm. Two 
output shafts giving two different speeds at once are pos- 
sible. Electro-Engineering Products 1/100-hp skeleton-type 
motor at K is coupled to enclosed worm gear reducer and 
has fan on opposite shaft for cooling. 


Two methods are used to reverse shaded-pole 
motors; wound shading coils and an assembly 
of two unidirectional motors back-to-back. 
Wound shading coil types such as on Barber- 
Colman motor at L are particularly applicable 
to electronic control from servomechanisms. 
Gleason-Avery reversible motor at M is com- 
posed of two unidirectional units. 


mechanisms, remote control tuning of radio transmitters 
and receivers, antenna rotators and for operating chart 
pens in automatic recorders. Wound-shading coil 
shaded-pole motors are easily adapted for control by 
electronic circuits in which case special high impedance 
shading coils are necessary. Second method is to mount 
two unidirectional motors back-to-back with rotors 
usually mounted on a common shaft. 


Five Mounting Methods 


Mounting requirements influence the motor-housing 
construction although the latter is determined primarily 
by the motor design. Five types of housings with cor- 
responding mounting methods are available: round 
body, extended through-bolts, foot, resilient and flange. 
Round-body motors are usually secured to the device by 
a strap or clamp around the motor frame. In most 
designs this requires only one or two fasteners and 
provides ready accessibility. Also holes can be drilled 
and tapped around the motor body for mounting pur- 
poses. Use of extended through-bolts is a common 
mounting method on shaded-pole motors; frame bolts 
are extended to allow them to project through holes in 
a mounting surface, and the motor is held in place by 
tightening nuts on the opposite side of the mounting 
surface. When end brackets have hubs, provision must 
be made in the mounting surface to allow hub to pro- 
trude. Foot mountings are familiar; in general the 
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motors have feet or a base plate either integrally cast 
or secured to the frame. Either plain or tapped holes 
available. Resilient mountings should be considered 
where quietness or freedom from vibration is required. 
Motors with this type of mount have rubber hubs and 
are mounted on a cradle which in turn is fastened to 
the machine. Length over hubs is same as foot mounted 
motors. End and flange mountings are also available. 
Tapped holes in end of motor are used for end mount- 
ing. Motors for flange mounting have either an adapter 
to be affixed to the frame bolts, or an end bracket with 
an integrally cast flange. 

In conventional motors the function of end brackets 
is to carry the bearings, protect internal parts against 
foreign material and provide a safety guard. Where 
motor is exposed to view, considerable expense is in- 
volved in the design and finish of end brackets to pro- 
duce a pleasing appearance. Many motor driven appli- 
ances and mechanisms are so constructed that the motor 


Unit bearing motors such as this General Electric model 
have all bearing surfaces concentrated at one location 
which assures accurate shaft alignment, simplifies lubrica- 
tion. Motor is designed for operation at any angle. 
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Mounting methods for shaded pole motors include strap 
(for round body) extended through-bolts, foot, resilient 
and face. Round body motors such as the McMillan model 
shown at N can be mounted with a strap going around the 
periphery; usually only one fastener is required. Extended 
through-bolts are used to mount this Heinze Electric Motor 
at O with double shaft extension for the two radial blow. 
ers. Resilient mounting on Redmond motor at P dampens 
torsional vibration; overall length over hubs is same as 
foot mounted motor. Skeleton type Loyd Scruggs motor 
at Q is designed for face or flange mounting. 


is concealed from view. Where this is the case and the 
motor is not exposed to foreign material or cannot in- 
jure the operator it is advantageous costwise to use a 
skeleton motor. 

When appearance or protection is required the motors 
can be enclosed in a case with ventilation ports. Usually 
a fan is incorporated to force air through the case. How- 
ever, when motors are exposed to injurious atmospheres 
or liquids the totally enclosed motors should be used. 
Three most common frame materials used are pressed 
steel, cast iron and die-cast aluminum; die-cast zine 
also is employed to some extent. 


Both Sleeve and Ball Bearings 


Bearings commonly used in shaded-pole motors are 
sleeve and ball bearings. Sleeve bearings are quieter 
than ball bearings and should be used unless end play 
of the shaft must be eliminated, or large end-thrust loads 
are encountered, or other factors adverse to the use of 
sleeve bearings prevail. Type of sleeve bearing is de- 
pendent upon motor design rather than machine. Only 
two types of construction are used, double and single, 
with the double more common. Some materials used 
for sleeve bearings are powdered metal, cast iron, plain 
bronze, graphitized bronze, porous bronze and alumi 
num. Sleeve bearings may be rigidly held or free to 
swivel (self-aligning). Lubrication for the bearings, if 
required, is usually provided by wicks or felt pads 
saturated with oil. Ball bearings may be open, sealed, 
shielded or sealed and shielded. They are usually sup- 
plied packed with grease or oil, some lubricated for life. 

Where cost is a factor and quick deliveries must be 
had, serious consideration should be given to the use 
of standard motor shafts. Standard shafts usually have 
plain round extensions with a milled flat at one end to 
provide a good set-screw seat. Some of the smallest 
motors do not have the milled flat, while larger motors 
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Where Shaded-Pole Motors 





Used PERFORMANCE RANGES FOR SHADED-POLE MOTORS 
are Use 
TYPICAL RATINGS | SPEED 
| SMALLEST ~—s| LARGEST. ~——s || RPM, 60m 
Phonograph Turntables $ ates - 60~ 
. : ” ” z 

Radio Tuning MOTOR MANUFACTURERS wl e | E = | 2 E = 
Electron Tube Cooling 2-3 eas ‘ous z | g } =| 0° z < | 3|0 9 
Fans C - 6 POLE ;7isis8isi2isi8 3 

2 a i= = G 2 - = Go =f 
Heaters O a | 5 6 0 = 5 5 3 
Oil Burners = z Oo = = z O|f z 
Stirrers ALLIANCE MFG. CO. fAlizoo_| 12 | 2 | 09 [Yo | 7 | 30 3150 | 2900 
eas AMERICAN ELECTRICAL PRODUCTS CO. [Bis | | S| So | | | 9 | 70 1600 
“os BARBER-COLMAN CO. 0.00015; 9 | OM] O16 [0032 | 95 | 239 | 112 | 3400 2400 

— 1 Displ 0.0046 | 22 3.46 | 336 |0008| 43 | 642| 640] 1750 1400 
Animated Displays SODINE ELECTRIC CO oO md | 160 
Motion I icture I rojectors CRISE CONTROLS DIV. A | 33.2" 19.2" 
Record Changers ELECTRO-ENGRG. PRODUCTS CO., INC. 3400 2800 
Evaporative Coolers 1760 | 1500 
Vending Machines Cc | 1180 1090 
Humidifiers FASCO INDUSTRIES, INC. 3500 3150 
Chart Drives 1760 1550 
Valve Operators GENERAL ELECTRIC CO 126 a 1000 

; ENERAL EL 3 
oe hine Tools oi ; SME TSG 
aporizers “ts 
; 1150-1175 | 
Dictating Machines GENERAL INDUSTRIES CO. 4 35 | 3450 2900 
Ironers 16 1740 1500 
Viscometers GLEASON- AVERY, INC. ral i/o | 12 | 025 | 02 |Yo | 2 | 093] 05 | 3400 | 2800 
Servomechanisms rB | i/o | 12 | o21 | 015] | 24 | 052] 045] 1650 1400 
Antenna Rotators HEINZE ELECTRIC CO. S| Eo 50 | 3300 3000 
—— + + 
Pen Drives 1700 1550 
| 


Weighing Devices 

Computing Devices 

Stapling Machines 

Variable Transformers 

Traffic Control Devices 

Process Controls 

Program Switches 

Barbecue Spits 

Rotating Displays 

Ice Cream Freezers 

Kitchen Ventilators 

Airfield Landing Light Rotators 
Unit Heater Damper Actuators 
Wire Recorders 

Incubators 





MARCO INDUSTRIES, INC. 


REDMOND CO,., INC. 








B ; ROBBINS & MYERS, INC. 
rooders 


Churns 

Hair Dryers 

Fuel Pumps 

Venetian Blind Tilt Drive 


RUSSELL ELECTRIC CO. 


Blowers LOYD SCRUGGS CO. 
Toasters SIGNAL ELECTRIC MFG. CO. 


Voltage Regulators 
Teletype Machines 

Door Operators 
Electrocardiograph 
Printing Scales 
Potentiometers 

Telegraph Tape Conveyors 
Balancing Machines 

Time and Date Stamps 
X-ray Apparatus 


UNIVERSAL ELECTRIC, INC. 


might have a rectangular keyway. Some of the fre- 
quently supplied features in special shafts are special 
length, double extension, squared extension, two or 
more extended diameters, threads, Woodruff keyways, 
and cross holes. 

Terminal leads of small motors are usually brought 
out of housings through grommetted holes, and extend 
6 to 12 in. outside. Standard leads are usually made 
of No. 18 wire. They can usually be supplied in lengths 
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SPEEDWAY MFG. CO. 
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VICTOR ELECTRIC PRODUCTS INC. 


WAGNER ELECTRIC CORP. 
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as required and with special coverings for various serv- 
ice conditions. Motors can be supplied with rubber- 
covered cord, with or without plug, and with or with- 
out feed through switch. Some motors are offered with 
integral terminal box, suitable for conduit connection. 
Variations of mechanical features are multitudinous. 
Final selection of the specifications will be influenced a 
great deal by cost, selling price of and market for the 
(Continued on page 206) 
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OLDED or fabricated Teflon and Kel-F* parts 
have found wider practical use than is gen- 
erally realized. Obviously, many military uses 

are classified. But quite a few nonmilitary applications 
have also been kept secret, owing to patent or competi- 
tive reasons. For example, it is pretty certain that 
these materials are at least being actively investigated 
by business machine manufacturers. 

A miniature, hermetically sealed, magnetic circuit 
breaker, developed by Heinemann Electric, incorporates 
a molded Kel-F base to meet requirements for a mate- 
rial combining sufficiently high dielectric strength with 
a high degree of moisture resistance to assure com- 
plete hermetic sealing under severe operating conditions, 
including altitude changes. Fig. 1 shows details of ter- 
minal construction and brass sealing ring. Resistance to 
chemicals and ability to withstand both high- and low- 
temperature applications were other factors in this 
selection. 

Circuit breaker is 1% in. long x 2% in. deep (in- 
cluding handle) and is 1%» in. wide. It is designed for 
mounting behind a panel to which it is sealed by means 
of a packing nut and rubber grommet. Present model 
is designed for d-c or a-c operation on 110 volts, also 





* The tradenames for polytetrafluoroethylene and polymonochlorotrifluoro- 
ethylene resins respectively. See ‘‘Fluorocarbon Resins Appraised: Part 
I — Properties,” p. 76 in the preceding issue, for analysis of properties. 
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Fig. 2—Teflon in submarine antenna system: A, high-voltage, pressure-proof end seal; B, whip antenna insulator; 
C, whip antenna insulator after submergence test; D, damaged insulator. 





for 28-volt d-c service. Maximum continuous rating of 
breaker is 10 amp; it trips on inverse time delay on 
currents of 125 per cent and over. Interrupting capac- 
ity 28-volts d-c operation is 1000 amp. Owing to the 
necessarily small break distances in the contacts, the 
breaker is filled with silicone oil to help break load 
currents. 

Teflon insulation has been incorporated in submarine 
antenna systems designed by the U. S. Navy Under- 
water Sound Laboratory. Fig. 2A shows a Teflon- 
insulated high-voltage pressure-proof end seal for 
RG-17/U standard coaxial cable. Although in this ap- 
plication, the insulator is not required to exhibit any 
unusual mechanical strength, it must have dielectric 
characteristics able to withstand voltages in the range of 
10,000 to 12,000 volts at frequencies up to 330 mc. Ac- 
tual service voltages of 11,000 volts have been measured. 
Cross-section view shows details of assembly. 

Since submarine antennas must be ready for instan- 
taneous use, it is essential that the insulators be kept 
uncontaminated by salt spray and free from dirt. Ac- 
tually, they should be kept dry as much as possible. 
Teflon is a good material to fill this requirement, since 
it is naturally a water-repellant material and can be 
easily cleaned. However, once a Teflon part is per- 
mitted to become dirty it loses its water-repellant char- 
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Part I of this article analyzed the unique combination of properties of 


these resins—high heat resistance, chemical inertness, high dielectric 


characteristics. The concluding part presents here a discussion of spe- 


cific applications, including wire and cable insulation, molded and fab- 


ricated components, laminates, capacitor film and liquid dielectrics. 


acteristics, and does not recover them until it has been 
cleaned. To minimize dirt and salt-spray contamina- 
tion, and to facilitate the cleaning job, the Teflon in- 
sulators are designed with sharp, widely spaced, ridges 
which have the function of breaking the water path. 
(See illustration and assembly diagram). Originally, 
these ridges were spaced rather closely and had rounded 
contours (as in high-tension porcelain insulators) but 
experience proved it was very difficult to properly clean 
such insulators. Present design calls for ridges spaced 
about 34 in. apart or more. 

A whip antenna insulator (Navy Type 61664-B) 
shown in Fig. 2B is designed around two 9-in. machined 
Teflon cylinders. In this kind of application, the load 
on the antenna is primarily due to a bending moment. 
Here again the surface of the insulator is ridged to 
break the water path. The assembly is straightforward 
and depends on close and precise fitting for secure posi- 
tioning of the Teflon parts. 

Project engineers at the laboratory state that no 
trouble has been experienced from Teflon’s high co- 
efficient of thermal expansion, since extreme care has 
been taken to design the insulator parts around Teflon’s 
properties. Nor has there been any difficulty from cold 
flow, except under unusually high stress. Fig. 2C shows 
a No. 10179 whip antenna insulator undamaged after 
exposure at a submerged speed of 11.6 knots. An ex- 
ample of what can happen to the same insulator under 
extreme stress, however, is shown in Fig. 2D. 

It will be noted that these Teflon antenna insulator 
parts have all been machined from molded cylinder 
stock. It is entirely possible that in the final application 
such parts may be molded to shape. It has been stressed 
that these Teflon parts (with one or two exceptions) are 
still in a development stage, and it is conceivable that 
some other material may be the Navy’s ultimate choice. 
The laboratory has some 20 different types of plastics 
materials under continuating evaluation test. 

_ Incidentally, the natural grayish-white color of Teflon 
insulators has been somewhat objectionable since it is 
too visible. It is understood that by proper pigmentation 
of the original molding compound this objection could 
be overcome. 

_ Some outstanding molding jobs have been attained 
in England, where polytetrafluoroethylene (under the 
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Fig. 1—Molded Kel-F base for miniature hermetically 
sealed circuit breaker. 


tradename “Fluon”) has been manufactured since 1944 
by the Imperial Chemical Industries. As in this coun- 
try, research and development received a big boost from 
wartime requirements for critical electronic components. 
British Mechanical Productions claims to have devel- 
oped methods for molding “very intricate shapes and 
sizes.” (7)* Fig. 3A shows a vacuum tube holder with 
difficult molded-in details. According to the manufac- 
turers this “valve” holder is now beyond the experi- 
mental stage and is in full production. The holders can 
be molded with inserts, and a tolerance of +0.001 in. 
can be maintained. 

Other moldings by the company are shown in Fig. 
3B: Left, a feed-through insulator for transformers and 
like applications ; this form could also be used as minia- 
ture coil form; center, a typical stamped part from a 
molded sheet ; and right, another feed-through insulator. 

As already noted, Kel-F has found a widening appli- 
cation in hermetically sealed terminals. Fig. 4A shows 
an experimental feed-through compression type devel- 
oped by Lundey Associates for high-temperature use. 
Two Kel-F rings (see illustration) form the insulator 
shell and a silicone rubber insert adds to the high-tem- 
perature effectiveness. Production-type terminal is 
said to incorporate a shorter stud with a turret head 


*Italic numerals in parentheses apply to references at end of article. 
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B. 
Fig. 3—A, British-molded polytetrafluoroethylene vac- 
uum-tube holder; B, other electronic parts. 


to facilitate easier and more symmetrical assembly. 

The same illustration (Fig. 4B) shows two specimens 
of solder-seal Kel-F hermetic terminals made by Molding 
Corporation of America. The seals have now been 


utilized in multi-electrode terminals with 3 to 9 leads. 
Maximum operating potentials range from 3000 volts 
peak at sea level to 1500 volts peak at 50,000 ft alti- 


tude. (8) These terminals have been designed to meet 
requirements in the so-called “hot” type transformers 
(Class C), in MIL-T-27 specifications. (9) 

Bell Telephone Laboratories have also developed 
Kel-F hermetically sealed terminals and have applied 
them in 400-cycle miniaturized power transformers and 
inductors designed for military service. Other applica- 
tions are expected. Transformers now in commercial 
production by Western Electric use a single-conductor 
terminal consisting of a phosphor-bronze center wire 
molded in, and insulated by, a Kel-F cylindrical shell 
with a round flanged brass eyelet. Transfer- or injec- 
tion-molding methods have been used. Overall dimen- 
sions are: 1% in. long x 0.285 in. wide (eyelet diam- 
eter). Kel-F insulator shell itself is 54 in. long x 0.180 
in. diam. A No. NST 300 molding powder is used. De- 
spite Kel-F’s substantially higher coefficient of thermal 
expansion, an adequate seal with the metal parts has 
been obtained. This is the result of compression bond- 
ing that takes place during the molding operation. The 
seal has been satisfactorily maintained, it is reported, 
over a wide range of temperatures. 

Space does not permit a detailed report here on the 
performance characteristics of these terminals as found 
by Bell Telephone, but it may be noted that life tests 
now in progress for about 14,000 hr, conducted at both 
a-c and d-c potentials at temperatures up to 175 C, have 
shown “‘no measurable effects on the dielectric and 
sealing properties.’ Fig. 4C shows insulation resist- 
ance of the Kel-F terminals compared with several other 
types under humidity exposure MIL-T-27 test. No ap- 
preciable decrease in insulation resistance is evidenced. 
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One important advantage of these terminals for minia- 
turized-component use is that the percentage of humid- 
ity apparently has little effect on surface flashover and 
corona-starting voltage, and as a result it has been pos- 
sible to rate a given size for considerably higher oper- 
ating potentials than could be normally used for the 
same creeping path distances in other types. 

Molded Teflon is increasingly adopted in coaxial 
spacers. Experience has shown that, performance-wise, 
Teflon spacers are actually more economical than ce- 
ramic. In a typical transmission line ceramic spacers 
were found 66-per cent efficient, as against a 75-per 
cent efficiency for the Teflon parts. Power loss is negli- 
gible and the low dielectric constant minimizes reflec- 
tions. Teflon coaxial connectors also have shown oper- 
ating economy as compared with the much cheaper 
polystyrene or styrene copolymer parts. (lor one thing, 
Teflon connectors do not break when dropped.) In an 
application such as a coaxial connector in a Sperry 
Gyroscope marine radar set, the choice of Teflon is 
primarily due to the superior heat resistance, impact 
strength, toughness and resilience at extreme tempera- 
tures, since otherwise the dielectric properties of Teflon 
and the styrene are comparable. A point designers of 
Teflon connectors make is that actual unit costs are 
of very little importance in end-products as expensive 
and intricately designed as a radar set. 

Teflon rod and tubing, as well as cylinders and blocks, 
are available in stock sizes from several sources and are 
used for machining bushings, connectors, and other 
parts. Fig. 5 shows extruded Teflon rod made by 
Rockbestos for machining purposes. Both solid and 
bored rod are shown, in 0.300-in. and 0.400-in. OD, 
respectively. Stock up to 4 in. OD in reproducible 
quality is to be made available soon. Bored rod (for the 
same OD) is economical since it uses less material. 

Molded rod is available in a wider selection. For 
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Fig. 4 C—insulation resistance of Kel-F and various other 
transformer terminals under MIL-T-27 humidity tests 
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Fig. 4B 


instance, Polymer Corpora- 
tion is producing Teflon 
rods in diameters of 1 to 3 
in., molded tubes with a 
minimum of 2 in. OD and 


4/ 


minimum ™% in. wall thick- 
ness. Maximum sizes are 
limited only by production 
equipment, but tubing stock 
has been produced up to 20 
in. OD. The same com- 
pany is also working on 
\4-in. to S%-in. extrusion 
stock in continuous lengths 
and 5@-in. to 2-in. stock in 
8-ft lengths. There is dif- 
ference in opinion on the 
quality of molded vs ex- 
truded stock. It is claimed 
that the extruded stock is preferable owing to its supe- 
rior physical structure. Fig. 6 shows an assortment of 
Teflon insulators machined from molded stock by Kings 
Electronics for a variety of electronic and electrical 
parts, including connectors. 

Fluorocarbon materials are used increasingly in nu- 
clear instrumentation design. Sylvania for example 
specifies Kel-F in its RD-386 Alpha Survey Meter 
(designed for the AEC), using the material for the 
insulation between the guard ring and the collecting 
electrode. Reasons: Primarily because the material is 
nonhygroscopic; also because it machines satisfactorily, 
does not craze readily under the operating conditions 
involved, and has good thermal characteristics. 

Various molded or fabricated Teflon or Kel-F parts 
have found ready acceptance in chemical processing 
equipment and in machinery where operating elements 
are exposed to corrosive chemicals or fumes. Here, the 
stability, noncorrosiveness and high-temperature resist- 
ance of the fluorocarbon resins have made them ideal 
materials. As a result, several fabricating companies 
(including Connecticut Hard Rubber, Crane Packing 
and U. S. Gasket) are now producing such parts as 
ting gaskets, seals, bushings, endless rings, O-rings, 
V-rings, special tubing, washers, and French-type jack- 
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Fig. 5 





Fig. 44—Molded Kel-F feed-through type hermetically sealed terminals; B, solder- 
seal type. Fig. 5—Extruded Teflon rod (bored and unbored) for machining purposes. 


eted gaskets (asbestos, rubber or other materials in- 
serted within a Teflon or Kel-F sheath). Some items 
come in graphite-impregnated stock to provide parts 
with special lubricating properties. Certain types of 
fabricated Teflon and Kel-F parts have been previously 
reviewed in this publication. (10) Some sources do not 
recommend use of such Teflon parts as O-rings since 
they lack necessary rubber-like characteristics. 

Teflon combined with asbestos has been utilized by 
Crane and by Johns-Manville to develop highly heat- 
resistant and chemically inert packings for reciprocat- 
ing pumps, centrifugal and rotary shafts, valve stems, 
expansion joints, and similar uses. The availability of 
such packings is of importance to the machine designer 
since it assures him that thorough sealing and protec- 
tion can be provided against corrosive action caused by 
acids in any concentration, alkalis or caustic solutions, 
solvents in any concentration, and other chemical agents. 

It is interesting to note here that some ceramics 
manufacturers have also taken up the molding of Teflon 
parts, since the special techniques required are so much 
like the methods used in ceramics: (1) Cold molding 
followed by sintering, or (2) hot coining under pres- 
sure. American Lava, for example, has been molding 
Teflon coaxial spacers. 

End-product applications in chemical equipment are 
difficult to locate since they usually are found in com- 
plex process lines. A few may be noted: A chemical 
feeder pump utilizes an assembly of vitrified porcelain, 
Teflon valve seats and a Kel-F diaphragm to attain a 
completely nonmetallic liquid-end construction. De- 
signers of special chemical apparatus have been inter- 
ested in semiflexible Teflon or Kel-F tubing for use as 
capillary elements. Some current inquiries are reported 
for tubing of extremely small internal diameter, less 
than one mil. Many applications for Teflon and Kel-F 
parts though not in electrically operated equipment can 
be cited here to emphasize their unique advantages 
where high heat resistance and chemical: inertness are 
essential: Teflon gaskets for pumps operating in con- 
tact with nitric acid; O-ring as fuel seal in gasoline en- 
gine; gasket in aircraft engine exhaust system; jet en- 
gine seal for operation at 400 F to 500 F. 

Teflon’s chemical inertness combined with its self- 








83 











lubricating characteristics has led to its selection as a 
seize-proof, leak-proof bearing in the Taylor Instrument 
mercury manometer to replace metal-to-metal bearings 
in which seizing was common. The entire pressure- 
tight bearing assembly utilizes stainless steel in all the 
parts except for the Teflon bearing. This bearing was 
found sufficiently strong to withstand the high working 
pressures involved, yet was resilient enough to conform 
to the stainless shaft so as to prevent leakage. The com- 
plete noncorrosiveness was of course another outstand- 
ing advantage. An interesting application of Teflon in 
an electrode-type electric steam-jet industrial cleaner 
has been previously reported in this publication. (17) 
It calls for Teflon tubing for electrode insulation and 
Teflon gaskets, tape and tubing to isolate and insulate 
the generating tanks. 


Wire and Cable Insulation 


Successful production of high-temperature Teflon- 
insulated hookup wire, motor and transformer leads, 
coaxial cable, high-voltage cable, magnet wire, aircraft 
ignition wire, resistance elements, thermocouple wire, 
and special-purpose wire has been established by several 
manufacturers as will be discussed here. Other com- 
panies have also done considerable development work 
but have released limited or no data, largely owing to 
the fact that such work has been on still-restricted mili- 
tary contracts. (It should be noted that in each case, the 
construction described is patented by the company men- 
tioned. ) 

Probably the first Teflon-insulated wire on the mar- 
ket was Ceroc T copper magnet wire made by the 
Sprague Electric Company. The original Ceroc 200 
wire features a very thin ceramic insulation applied to 
the copper conductor. In Ceroc T, a Teflon overlay has 
been added which not only coats the ceramic but seems 
to penetrate it so as to form an integral bond. Addition 
of this overlay provides an insulation with these advan- 
tages: (1) It improves both the continuity and flexibil- 
ity (which were not entirely satisfactory in Ceroc 200 
for certain applications) ; and (2) it lifts temperature 
resistance to 250 C (continuous) and 300 C for some 
short-time operations (manufacturers’ data). (12) 

In certain Armed Services contract reports, however, 
the top limit for continuous operations is placed at 200 
C. (13) Two disadvantages should also be noted: (1) 
The Teflon coating is slippery and may cause consider- 
able difficulty in assembly (for example, in transformer 
windings) ; and (2) the space factor characteristics are 
not as favorable as that of Ceroc 200, which are out- 
standing. As a matter of fact overall diameters of Ceroc 
T approach those of standard enameled wire. Ceroc T 
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Fig. 6—Typical Teflon-ma. 


chined electronic components, 


is supplied in AWG sizes Nos. 16 through 44. Power 
factor in per cent is given as 0.6 at 25 C and 08 at 
300 C, at a frequency of 1 me. Dielectric constant is 
less than 3. Ceroc T insulation has been used frequently 
in Armed Services development contracts. In one of 
these applications, 2800 turns of No. 35 wire are used 
in the coil of a miniature, hermetically sealed 28-volt 
d-c relay; in another, 650 turns of No. 38 wire are used 
in coil of a miniature, hermetically sealed 400-cycle 
relay for airborne use. In each application, specifica- 
tions require continuous operation from —70 C to 200 
C.. (44, 39, 26) 

Teflon insulation, alone and in combination with other 
materials, has been applied to wire and cable for a 
diverse field of application by Rockbestos Products. 
Several types are described here: 

Extrusion-Insulated Conductor. Teflon extruded on 
silver-coated copper conductor provides a wire par- 
ticularly suitable for high-temperature applications, such 
as oil-burner ignition leads. The only limitation in such 
use is that voltages are not to exceed 7500 volts. Be- 
yond this limit, Teflon insulation is likely to fail owing 
to corona effects. (See Fig. 7a.) 

Coaxial Cable. Size 87A/U, made to JAN-C-17A 
specifications. Construction comprises No. 7/20 AWG 
stranded conductor, a silver-coated copper conductor 
with a 0.280 in. extruded Teflon insulation, two shields 
of No. 34 silver-coated wire, two Teflon tapes, and two 
silicone-treated glass braids. OD is approximately 
0.425 in. Wire is designed for use under temperatures 
up to 250 C, where a 50-ohm high-frequency coaxial is 
required. (See Fig. 7b.) 

Special Control Cable. Designed for the electrical 
controls of hydraulic valves on stills and pots used for 
cracking natural gas; absolute dependability was es- 
sential since valves are required to operate at split- 
second intervals and in proper sequence to avoid dangef 
of plant-wide explosion. In the event of fire, controls 
were expected to automatically shut off all valves im 
order to contain danger areas. Requirements were met 
by a No. 12 AWG coarse stranded conductor with 4 
10-mil wall of impregnated felted asbestos, plus Teflon 
tapes with a second wall of 30-mil silicone-impregnated 
asbestos, and the entire construction covered with @ 
45-mil asbestos braid impregnated with silicone. Re 
sulting cable was found to stand up to temperatures of 
200 C; met high moisture-resistance requirements and 
fulfilled performance specification as to dependability 
in control functions. (See Fig. 7c.) This type of 
Teflon-insulated cable can be adapted in other equip- 
ment operating in fire- or explosion-hazardous areas. 

Moisture-Resistant Heating Element. A No. 10 
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Nichrome wire is insulated with high-temperature felted 
asbestos, Teflon tapes, a second wall of felted asbestos 
treated with silicone resin, all covered with a silicone 
coated glass braid. This specially designed heating ele- 
ment is rated for temperatures up to 500 F and dis- 
sipates 7 watts per ft at 440-volt operation. Used for 
localized heating purposes, it can be incorporated in 
liquid-transmitting equipment to prevent freezing of 
liquids at low temperatures, or to reduce viscosity. The 
same construction, except for a lead sheath, is designed 
for service at lower temperatures, up to 350 F, at the 
same voltage. (See Fig. 7d and Ze respectively. ) 

Teflon-insulated instrument cable has been particu- 
larly successful in delicate telemetering applications, 
where the inability of conventional insulation to with- 
stand elevated temperatures and other severe operating 
conditions, has lead to errors in reading. Here Teflon 
insulation has proved itself owing to its ability to per- 
form with dependability over a wide range of tempera- 
tures, and because of its chemical inertness and other 
properties already reviewed. Several types of telemeter- 
ing cable have now been developed by Boston Insulated 
Wire & Cable; here are construction details of Type 
SRHT (GV) two-conductor shielded cable: 

Each conductor is a stranded 7/22 AWG tinned 
copper wire, insulated with an extremely thin layer of 
Teflon tape, multilapped and then silicone-sealed and 
covered with a glass braid. Colors are white with a 
red tracer, and white with green tracer, respectively. 
The two conductors are formed into a twisted pair and 
covered with another thin Teflon tape as additional 
protection and insulation. Shield consists of closely 
woven No. 36 tinned copper braid. Outer sheath is 
white glass braid treated with silicone varnish. This 
construction results in a cable of unusually small diam- 
eter. Insulation resistance is given as 2000 to 5000 
megohms per 1000 ft. Cable is rated for continuous 
use at 200 C and is said not to fail at short-time tem- 
peratures up to 300 C. A variation of this cable con- 
sists of two separately shielded pairs cabled together 
and covered with glass-fiber sheath. Typical applica- 
tion for the cable is in a strain-gage pickup. 

Among other Teflon-insulated wire and cable also 
made by Boston Insulated are high-temperature motor 
and transformer lead cables, which have this basic con- 
struction: Flexible copper conductor is insulated with 





Fig. 7—Teflon-insulated wire and cable in various com- 
mercial constructions. 
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Fig. 8—Teflon-impregnated glass fabric in several thick- 
nesses, from 3 to 15 mil. 


a laminated layer of Teflon tape sealed with silicone and 
covered with glass braid. This lead cable is said to 
remain flexible after high processing temperatures and 
may be operated at 150 C continuously. A line of flex- 
ible coaxial cables has also been developed which incor- 
porate laminated Teflon tape in their construction and 
are available in sizes ranging from miniature (0.075 
in. OD) to RG-93/U (0.710 in. OD). Service tem- 
peratures range from —80 F to +400 F. For special 
purposes, neoprene or nylon-braid sheathing is substi- 
tuted in these constructions but this serves to reduce the 
temperature rating. 

An aircraft power and lighting low-tension cable 
rated at 1000 volts and for 400 F operation announced 
by Packard Electric Division of General Motors has a 
stranded silver-plated single copper conductor insulated 
with glass-reinforced Teflon laminated tape and a spe- 
cial enamel finish. This construction is flash heat-sealed 
at an elevated temperature so that it is all fused to a 
solid wall of insulation. Gage size range from No. 20 
to No. 8. Fusing temperature has not been divulged, 
but necessarily heating must be to the sintering point 
of Teflon (327 C), or higher, to attain adhesion. This 
cable conforms to Bureau of Aeronautics Specification 
XEL-38 which calls for “an aircraft electrical cable 
which provides continuous operation at high tempera- 
tures and also assures short-time emergency operation 
of electrical circuits in the event of fire in flight.” (17) 

The field of Teflon-insulated wire and cable is rather 
fluid and this review does not attempt to report on all 
the companies that may be developing such products at 
this date. Suprenant, for example, has Teflon-insulated 
hookup wire available in conductor sizes from No. 26 
through No. 12, with wall thickness 0.015 in. and 
thicker. Continuous operation at temperatures up to 550 
F is claimed. American Phenolic Corporation also 
utilizes Teflon dielectric in its Amphenol coaxial cable 
construction. Sufficient data have been given here 
however to show the product design engineer that not 
only is there a substantial body of technical information 
available on wire and cable but that there is also a good 
selection of commercially available types. 

A big potential use for Teflon insulation is seen in 
induction heating equipment. In such equipment, Teflon 

(Continued on page 184) 
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Timing 
Counting 
Selecting 
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HERE short time delays are required, the 

common types of time indicators applied to 

elevator controls are flux-decay and capacitor- 
discharge relays. However, for longer time intervals, 
such relays would require values of inductance or 
capacitance of impractical magnitudes. Therefore, it is 
necessary to use more complex devices. 

For a typical long time application, consider a timer 
for controlling the motor-generator set of an automatic 
elevator. In order to reduce power consumption, it is 
desirable to shut down the m-g set if the elevator has 
not been used for a given period of time. For such an 
application, the electronic timer shown in Fig. 1 is 
used because of its simplicity, low cost, and flexibility. 

When knife switch S is closed, capacitor C1 begins 
to charge through resistor RJ. As the capacitor 
charges, the grid potential of the thyratron increases 
proportionately to a critical value which will cause 
the tube to conduct. As a result, relay T in the plate 
circuit picks up and the contact T/ closes to hold the 
relay energized. At the same instant, the tube is shorted 
by contact 77 and no longer carries current, thereby 
greatly increasing the tube life. Contact T2 also closes 
and the capacitor discharges through resistor 2, 
resetting the circuit for its next operation. If the con- 
denser is not discharged, then the next time the switch 
S is closed, there would be no time delay. A wide range 
of time periods may be obtained by varying the resistor 
and capacitor combination. If a time of 2 min should 
be desired, for example, resistor RJ is made approxi- 
mately 10 megohms, while the capacitor is 12 mf, with 
a line voltage of approximately 125 volts direct current. 
A gas-filled triode with a positively biased grid, such as 










circuits taken from 


Project Engineers, Westinghouse Electric Corporation, Jersey City, N. J. 


a 1C21, will work satisfactorily. 

The dispatching of elevator cars from the bottom 
and top terminals presents a somewhat different prob- 
lem in timing. The time delay at bottom and top levels 
must be adjustable over a considerable range in order 
to keep the cars evenly spaced as the volume of traffic 
varies. This is accomplished automatically on the more 
complex dispatchers; however, on simplified dispatch- 
ers, the starter is obliged to vary the period of delay 
—and this must be done by a remote control device. 
Fig. 2 shows one way of doing this. 

The desired time constant can be obtained by vary- 
ing resistor RJ and capacitor C1, the same as in Fig. 1. 
Various ranges in time can also be obtained by vary- 
ing the d-c potential E,, by means of potentiometer P1 
in conjunction with a superimposed a-c control voltage 
applied through transformer TR. In this application, 
the adjusting potentiometer P2 is usually at the bottom 
terminal of a building while the timer is located in the 
control room, which can be hundreds of feet away ina 
penthouse. Transformer TR, which can have a 1:1 
ratio, serves a two-fold purpose: 

1. The external wiring is isolated from the RC time 

circuit; and 


2. The time interval can be adjusted readily by vary- 
ing the a-c potential E,4. 


How variation in the a-c potential will change the 
time delay can be shown by reference to Fig. 3. The 
solid line curve indicates in a general way the rise of 
grid voltage with time when there is no superimposed 
a-c voltage. At time ¢,, the voltage reaches the firing 
value of the tube which is voltage Eg. The dotted curves 
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Fig. 1—Electronic timing circuit that automatically shuts 
down the m-g set of an automatic elevator when the elevator 
has not been used for a given period of time. 


Fig. 2 (Right)—Electronic timing circuit used to dispatch 
ears from bottom and top terminals after a time delay. 
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indicate the envelope of the resultant voltage when an 
a-c potential is added. The result of the a-c voltage is 
that the tube fires at a much earlier time, tg. Thus, it is 
apparent that the time can be varied by changing the 
a-c voltage. 

The curves in Fig. 4 show typical time variations 
which can be obtained by adjusting the a-c potential 
by means of potentiometer P2 for given circuit con- 
stants. The data were obtained on a circuit consisting 
of a 1C21 gas triode, a 2.4:1 transformer, and an 
RC circuit containing a 4-megohm resistor and a 12-mf 
capacitor. 


Counting Indicators 


Counting indicators can be divided into two groups 
—active and passive. Active counters describe a con- 
dition which exists at a given time while passive 
counters describe a condition which has occurred. 

A simple type of active counter is used to count the 
number of cars at a terminal. For this purpose, a cir- 
cuit such as the one shown in Fig. 5 is used. Relays 
2C and 3C are voltage-sensitive relays, which may be 
adjusted by resistors R5 and R06. Limit switches B are 
adjusted to close when a car is at the bottom terminal. 
If car 1 and car 2 are at the bottom terminal, for ex- 
ample, switches B of cars 1 and 2 are closed. As a re- 
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Fig. 3—Superimposing an a-c potential on the d-c grid 
supply varies the firing point of a gas-filled thyratron tube. 
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In solving a design problem 
where automatic control of a tim- 
ing, counting, or selecting opera- 
tion is desired, advantage can be 
taken of some of the basic con- 
trol circuits used to perform 
these same functions for a modern 
passenger elevator system. 


sult, current flows through resistors R1 and R2 and a 
voltage is impressed on relays 2C and 3C. Relay 2C is 
adjusted to pick up at the resulting voltage so that 
it will indicate when two cars are at a terminal. Re- 
lay 3C is adjusted to pick up at a higher voltage and 
thus remains dropped out under this condition. If car 
3 arrives at the terminal, however, current will flow 
through resistor R3 and the voltage across relay 3C 
will rise to its pick-up value. 

It is apparent that one relay is required for each 
indication desired. If four or more indications are 
needed, it would be uneconomical to use such a circuit 
as the cost of the relays would be prohibitive. A device 
such as a stepping switch would be more suitable for 
such an application, and will be discussed later. 

A more complex counting indicator is one which will 
add and subtract or rate quantities. In elevator prac- 
tice, it is sometimes desirable to assign cars to serve a 
zone or block of floors in proportion to the number 
of corridor calls in the zone. To illustrate, if there are 
two calls in a zone, one car will remain in the zone. 
If four calls are in the zone, it is desirable to retain 
two cars in the zone, and so on. A circuit which will 
allocate two calls per car is required. 

The elements which will perform the above function 
are shown in Fig. 6. The circuit is essentially a bridge 


Rl = 4 megohms 

Cl =/2 mtd 

Tube 1021 
Transformer ratio 2.4:1 
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Fig. 4—Time vs a-c control voltage for two d-c supply 
voltages for the electronic timing circuit shown in Fig. 2. 
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circuit. The control grid of the tube is connected so that 
the voltage across the bridge will be impressed upon it. 

A 2050 gas-filled tube is used which conducts when 
the grid voltage is slightly less than zero. Thus, when 
the bridge is balanced (zero volts) the tube will fire. 
The plate of the tube is connected to relay Q and to 
an a-c source, namely the secondary of transformer 
TR. As the tube conducts only when the plate is posi- 
tive, the voltage across relay Q is half-wave rectified. 
In order to keep relay Q energized during the half 
cycle when no current flows through the plate, capaci- 
tor C1 is connected across the relay to provide the re- 
quired energy for holding it in. Secondary winding 
AA of the transformer is required to supply the fila- 
ment current to the tube. 

Contacts 2D to 5D are on the down corridor-call 
relays. The coils, which are not shown, are in the 
push-button circuits. If a down call exists at the 3rd 
floor, for example, relay 3D is picked up and contact 
3D opens, inserting 10,000 ohms in the bridge cir- 
cuit. The Z contacts open when a car is assigned to 
serve a zone. Thus, if car 1 is serving the zone, con- 
tact “Z-Car 1” is open which inserts 20,000 ohms in 
the bridge. 

If no corridor calls are registered and no cars are 
assigned to a zone, the upper legs of the bridge are 
40,000 and 0 ohms while the lower legs are 40,000 
and 20,000 ohms. This condition produces a negative 
grid bias and the tube does not conduct. If one corri- 
dor call is registered, the upper leg will be 10,000 
ohms instead of zero ohms, but the grid will still be 
too negative. When two corridor calls are registered, 
however, the upper leg will have a resistance of 20,- 
000 ohms and the bridge will balance. At this point, 
the tube fires and relay QO picks up. Relay Q will serve 
to assign a car to the demand zone by lighting a signal 
lamp. If car 1 is so assigned, contact “Z-Car 1’ opens 
which causes the lower leg to have a resistance of 40,- 
000 ohms instead of 20,000 ohms. It is apparent that if 
two additional corridor calls are registered, the upper 
leg will be 40,000 ohms which will again balance the 
bridge and cause relay Q to pick up. A second car will 
then be assigned to handle the additional demand. Thus, 
it can be seen that the circuit shown in Fig. 6 has the 





Fig. 5—Voltage-sensitive relays 2C and 3C can be adjusted 

by variable resistors to pick up at different voltages and 

thereby effect a counting function, in this particular case, 
counting the number of elevator cars at a terminal. 











effect of assigning a car for each pair of calls made, 

Quantities to be counted may be readily altered by 
changing the value of the resistors in legs on the 
negative side of the bridge. Circuits of this type which 
count to about fifteen have been used. This circuit has 
the advantage of being insensitive to variations of the 
power supply voltages. 

The counters discussed indicate an existing condi- 
tion. It is sometimes desirable, however, to know the 
number of times a condition has occurred in the past. 
In such applications, the indicating device must be 
able to remember as well as count impulses. A step- 
ping switch may be readily used to provide this opera- 
tion. Fig. 7 shows a schematic diagram of a spring- 
driven stepping switch. 


Function of a Stepping Switch 


When stepping switch coil SS is energized, push rod 
P moves downward. When coil SS is de-energized, the 
spring SP causes the push rod to move upward and en- 
gage ratchet R which moves the brush B one notch. 
Thus, each time coil SS is energized and then de- 
energized, the stepping switch moves to the adjacent 
position. In applying such a mechanism, the function 
to be counted must permit a pulse of energy to be sup- 
plied to the coil. A contact which closes momentarily, 
such as contact ST in Fig. 7, may supply such a pulse. 
As the pulses are received, brush B travels around to 
the various positions. When brush B arrives at position 
8, relay A picks up through the closed contact of RI 
and A is held in through any suitable circuit. A con- 
tact of relay A, which is not shown, picks up the re- 
setting relay R which operates contacts R1 and R2. 
When contact R2 closes, the stepping switch coil is 
energized through the contact of R2 and the self-step- 
ping contact SS7. When the push rod moves down- 
ward, contact SS1J opens and de-energizes coil SS, 
causing the stepping switch to notch. The stepping 
switch continues to notch through the contact of SS1 
and R2 until the brush touches position 1 at which 
time the self-stepping contact SSI is shorted by the 
brush and segment 1. This terminates the resetting op- 
eration and a suitable circuit drops out relay R. 

The problem of selectivity arises in the dispatching 
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Fig. 6—Addition or subtraction of quantities can be per- 

formed with this more complex counting indicator. Resist- 

ances are added or subtracted in a bridge circuit to govern 
the firing of the gas-filled tetrode tube. 
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Fig. 7 (Left)—Spring-driven stepping relay circuit which counts the number of times a condition has occurred in the past. 
Its operation depends upon the number of count impulses it receives from signal source. Fig. 8 (Right)—Elementary wir- 
ing diagram of a stepping relay, shown pictorially in Fig. 7, arranged to perform selecting functions. 


of a bank of elevators. If several cars are at a terminal, 
it is necessary to dispatch one car at a time after a 
given time interval. To do this, a selective device is 
required to determine which car shall be the one to re- 
ceive the signal to start from the terminal. If one car 
is at a terminal, the selective device must be operated 
so that this car will be dispatched first even though a 
second car subsequently arrives at the terminal. 

Fig. 8 is an elementary wiring diagram of a step- 
ping switch which is suitable as a selective device. Al- 
though the graphical presentation ‘is different, it is 
similar to the one shown in Fig. 7 except for the 
number of rows of contacts. Two rows are required: 
one to select the car to be dispatched (row 1 to #4), and 
the other to provide a circuit to the “start lights” 
(row 1A to 4A). When brush BR touches contact 2, 
for example, brush BR1 is aranged to touch contact 2A. 

Contacts of B and C are used to indicate when a 
car is at the bottom terminal. The selective device is 
inoperative if no cars are at the terminal. If car 3 ar- 
rives at the bottom terminal, however, contacts B-3 and 
C-3 close. The coil of the stepping switch SS is ener- 
gized through the contact of C-3 and the self-stepping 
contact §$S1. The stepping switch will begin-to notch 
as described previously. When brush BR moves to 
position 3, the stepping switch coil is kept energized 


through the brush BR, contact 3, B-3 and C-3, which 
prevents the stepping switch from notching further. If 
car 1 arrives at the terminal, contacts B-1 and C-1 
close. The stepping switch, however, will not notch 
to the car 1 position as it is kept energized through 
the circuit of car 3. 

When the time interval elapses, contact T1 closes 
which provides a circuit to the “start light” of car 3 
through the contacts of BR1 and 3A. When car 3 leaves 
the terminal, contacts B-3 and C-3 open and the step- 
ping switch begins to notch again through the self- 
stepping contact and the bottom terminal contact of car 
1 (C-1). When brush BR touches position 1, the step- 
ping switch is prevented from notching further. 

It can be seen that the first car to arrive at a terminal 
will be the first car to be dispatched. As other cars ar- 
rive at the terminal, they will be dispatched in their 
numerical order. 

The control circuits discussed above are basic in 
nature. In this article they have been applied to the solu- 
tion of elevator problems in order to clearly explain the 
fundamental principles and functions of the circuits. 
Once they are understood and their possibilities realized, 
other seemingly unrelated control problems can be 
solved by making slight modifications of the basic cir- 
cuits described. OOO 


Articles in ELECTRICAL MANUFACTURING on Timing and Counting Circuits 


In a continuing program of presenting new developments 
and ideas in relay circuits and applications, ELECTRICAL 
MANUFACTURING has presented the following feature ar- 
ticles in recent issues: 


Relay Circuit Ideas Taken from Telephone Practice, May 
1950, page 112. A variety of sequence, time delay, 
pulsing and steering relay circuits adaptable to machine 
control of functions; with some mails suggestions for 
relay circuit design. (Reprint available; see page 178.) 

Integrating Timing Circuit, April 1950, page 119. Vehicle 
operated traffic control system uses a parallel RC network 
with a neon tube and relay as the basic timing circuit. 

Electrical Count Control Devices, November 1949 and Janu- 
ary 1950. Available types for designed-in use giving posi- 
tive control of number of operations at rates up to 10,000 
per min. (Reprint available; see page 178 


SEPTEMBER 1950 


Cold Cathode Glow Discharge Tubes, July 1949, page 92. 
Fundamental operating characteristics and ienieel circuits 
using these tubes as relays, impulse generators, pulse 
counters and as interlocking elements. (Reprinted by Bell 
Telephone Laboratories, New York, N. Y.) 

Machine Tool Control Circuits, May 1949, page 110. Includes 

sequence timing circuits on multi-motored drives. 

letehaaliion Controls Solve Packaging Problem, September 
1948, page 94. Electrical control system using standard 
components coordinates operation of six high-speed ma- 
chines to produce a complex package at low cost. 

Electrical Timing Devices, September 1948, page 114. Avail- 
able types and operating characteristics, and ten points 
to be considered ir their selection and application. 

Sequenced Motor Controls, September 1948, page 120. Com- 
arg automatic cycle control for a heat-treating machine 
uses limit switches, timers and a novel reset relay. 
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Reactor-Controlled Welder 


New line of industrial a-c welders incor- 
porates a transformer with conventional pri- 
mary and secondary windings, plus an addi- 7 
tional winding which feeds a rectifier to 
provide current for saturable reactor control, 
The a-c winding of the reactor is in series 
with the arc; adjustable current in d-c wind- 
ing regulates welding current. Design pro- 
vides surge for striking arc. Insulation is en- 
tirely Class B, with glass-covered conductors 
and glass cloth between layers. No cooling 
fan is used. Hobart Brothers Co., Troy, Ohio 



























Low Cost Drill Kit for Hobbyists Restyled Automatic Clothes Washer 

Designed for home use, this new electric hand drill High back panel on washer provides new location for 
takes up to 4 in. drills in a hand-tightening chuck. controls. Timer features an adjustable period for wash- 
Switch has a safety trigger. Kit includes three drills, ing, with rest of cycle constant. Cycle includes wash, two 
lambswool polishing bonnet, sanding disk and 3-in grind- rinses and spin dry. Signal lamp is lighted when washer 
ing wheel. Built to sell for under $25, with enamelled is operating; automatic motor protector replaces fuse. 
steel carrying case. Compartments and storage space Porcelain finished tub, redesigned for reduced weight, 

provided in the case for accessories and cord. rotates at 1140 rpm. Styled by Raymond Loewy. 

Skilsaw Inc., Chicago. Frigidaire Division of General Motors, Dayton, Ohio 
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Power losses in operation are reduced by “free run- 
ning” gears in new headstock; gears not in use are cut 
out of the train. Spindle runs on four bearings, with 32 
speeds from 5 to 602 rpm; driven by 1200-rpm, 40-hp 
motor. Quickchange gearbox provides 48 feeds. Four- 
direction power rapid traverse is designed to eliminate 


Heavy-Duty Engine Lathe Redesigned for More Power and Reduced Manual Effort 





the manual load of operating a lathe of this size. Cross 
and length traverses, both controlled by a single lever, 
are driven by a separate motor built into the apron; tail- 
stock can also be moved by rapid traverse motor to 
lighten manual load. Hardened and ground steel bed 
ways, front and rear, are replaceable. 


The R. K. LeBlond Machine Too! Co., Cincinnati, Ohio 





Compact Portable Tape Recorder 


Complete multipurpose recorder is only 81 in. 
high, 15 in. wide and 16 in. deep; weighs 33 lb. 
Frequency response at playback is 70 to 8000 
cycles at +3 lb; output is 3.5 watts, through a 
6 in. speaker or to external systems. Mechanism is 
shock mounted. Bell Sound Systems, Inc., Columbus, Ohio 


Biological Model Refrigerator 

An eight-drawer biological insert is now supplied for 
this standard 9.6 cu ft box far storage of pharmaceu- 
tical supplies. Refrigerator ingorporates automatic de- 
frost which removes frost by warming the refrigerant 
and disposes of water by evaporation outside the storage 
compartment. A sterilizer lamp is built in, and an auto- 
matic closer provided for the outside door. 


Westinghouse Electric Appliance Div., Mansfield, Ohio 
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Functional Two-Light Table Lamp Calibrator for Television Sets 


One of four matched lamps in a line that also includes This service testing instrument provides the facili- 
a one-light table model, a two-light and a three-light ties of six instruments needed for calibration and 
floor lamp. Swivels at base and at each head permit alignment of TV receivers. Marker generator is crystal 
wide range of adjustment. Three-way switch lights controlled. Also useful for calibrating signal genera- 
either one or both lamps. Arms are polished brass; base tors and measuring unknown frequencies. Dial bezel is 
and heads in ebony, green or red enamel. clear plastic; front panel is anodized aluminum. 
Lightolier, Inc., New York Radio Corporation of America, Harrison, N. J. 


Kelvinator Division 
Nash-Kelvinator Corporation 
Detroit, Mich. 


Wrap-Around Condenser 
Reduces Size of 
6-cu ft Home Freezer 


Use of a “wrap-around” condenser 
gives 16 sq ft of inner refrigerated 
surface with substantial reduction in 
overall size of cabinet for 6 cu ft 
capacity. Condenser tubing is at- 
tached to inside of cabinet shell; 
heat drawn from within the freezer 
is dissipated through cabinet walls. 
Liner is aluminum. Cabinet is coun- 
ter high with lid closed; will store 
210 lb food. Floor space is 39 by 
2314 in.; no projecting hardware. 
Cabinet will pass through standard 
doorway without dismantling. High- 
speed freezing section has refriger- 
ated bottom. 
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Compact Control Center Design 


Up to six size-l or size-2 motor starters can be 
mounted in a single vertical section. Connections 
for units are plug-in with positive pressure stabs 
that grip round vertical busses. On closing unit 
door, handle moves to true position of disconnect. 
Starters are made to new NEMA standards; circuit 
breakers are new thermal magnetic with trip-free 
factory-calibrated protection. New switches have 
visible blade with quick make and quick break. 


Square D Company, Milwaukee, Wis. 








Portable Magnaflux Power Source 


An all-purpose power supply for magnetic particle in- 
spection takes this inspection method to the work. Mag- 
netizing coil is formed by cable in front. Eitherend con- 
nectors supplied for all cables. Operating from 110 volt 
a-c supply, equipment furnishes up to 500 amp a-c or 
d-c at low voltage for magnetizing. An accessory com- 
partment in case stores powder and materials needed, and 
30 ft of magnetizing cable. All operations are controlled 
by a single switch on the inclined panel; built-in meter 
shows true magnetizing amperes. 


Magnefiux Corporation, Chicago 
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Portable Electric Coffee-Making Urn 


Performs the entire cycle of brewing coffee, mak- 
ing 60 cups, and boils its own water. Coffee is placed 
in top compartment after water in server has reached 
boiling heat as indicated by red pilot light. Water 
drawn from faucet is poured into top, once through, 
and switch set to low heat. Aluminum container, 1350- 
watt heating element; height is 22 in., empty weight 
is 25 lb. Appearance design by Cushing & Nevell. 






Tricolator Company inc., New York 





AGHA LACN as structural an optical 


Where transparency, visibility of operation, or light 


transmission are paramount design factors, these plas- 
tics materials are frequently the most logical choice. 


Several case histories 


highlight 


their properties. 


DR. ORVILLE L. PIERSON 


Head, Design and Fabrication Laboratory 
Rohm & Haas Company 


ESIGNERS of electrically operated equipment 
D are usually aware of the dielectric values of 

plastics, but they may miss the versatility in 
design afforded by the frequently unique combination 
of mechanical, optical and other nondielectric proper- 
ties that plastics present. Acrylics are an excellent il- 
lustration. 

These thermoplastic materials have the clarity of fine 
optical glass, yet are almost totally weather resistant, 
not easily broken and unaffected by most chemicals. 
Low specific gravity is another advantage: Specific 
weight is 43 per cent that of aluminum, 48 per cent of 
plate glass, 70 per cent of magnesium. Acrylics pos- 
sesses the unique property of piping light, and can be 
specified in a full range of colors, in clear or translucent 
form, and in flat sheets up to 10 ft in length. Sheets 
are easily formed to virtually any shape and can be 
readily machined. 

Ease of forming and machining are demonstrated 
in an electrically controlled incubator and isolation unit 
(Fig. 1) which affords safe shelter for prematurely 
born infants. Developed by a physician, and manufac- 
tured under license held by a Philadelphia hospital, these 
incubators keep their tiny tenants constantly visi- 
ble, safe from droplet and airborne infection, and in 
precisely the most favorable atmosphere, with or with- 
out addition of oxygen. 

The transparent acrylic hood is heated and formed 
to dimensions of 16 x 16 x 34 in. Use of a single 4-in. 
sheet to form front, top and back gives a structure 
which could readily support an adult’s weight. End sec- 
tions are cemented to the formed hood. Portholes and 
a circular door are sawed in the sides, and the port- 
holes fitted with vinyl-covered doors which operate 
like an iris diaphragm to permit entry of nurses’ or 
doctors’ arms without undue escape of the treated air, 
or oxygen, within. 

Hood is hinged, and rests on sponge rubber set in a 
channel to form a tight seal. Infants are weighed in a 
sling suspended from special scales admitted through a 
small hole which at other times is sealed with a rub- 


“ed 


ber stopper for protection of controlled atmosphere. 

Base of the Isolette is a rectangular aluminum box 
which houses a heating element, thermostat, blower fan, 
humidifying chamber and ice chamber. Air, introduced 
by hose from outside the building, passes through 
glass-fiber filters, is humidified with distilled water, 
heated and blown gently into the enclosure. Tempera- 
ture can be held constant within 3 deg, and relative 
humidity can be maintained at any level from that of 
the surrounding atmosphere to 95 per cent. Under 
tropical conditions, the cooling chamber holds 15 lb 
of ice which will lower interior temperatures 5 to 10 
deg over a 4-hr period, with room temperatures at 95 
to 100 F. Oxygen concentrations as high as 90 to 95 
per cent, often vital to premature babies, can be sus- 
tained. If temperature within the housing exceeds 102 
F—as from direct sunlight—a warning buzzer sounds, 
a red light cuts in and the heater circuit is opened. 
Should a power failure occur, six small holes in the 


Fig. 2—Transparent acrylic mixing barrels for laboratory- 
type dry blender also used for production-line models. 
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components 


Fig. 1—Formed acrylic hood 
used for safety and visibility 
in this incubator for prema- 
ture babies; hood rests on 
sponge rubber to provide seal 
for holding humidity and tem- 
perature constant. 





hood provide adequate emergency ventilation. (Manu- 
factured by: Air Shields, Inc.) 

Still within the electromedical field, acrylic rods, 
electrically lighted at one end, are used as miniature 
spotlights in examining instruments. In this application 
they pipe light without heat and operate with complete 
safety, owing to their high electrical resistivity and 
their compatibility with human tissue. 

Transparency plus a quite different set of properties 
appealed to designers who developed a new dry blender 
for laboratory use (Fig. 2). Here, 0.187-in. clear sheet 
was formed into cylindrical shells, two of which were 
fused together at a right angle to form a V-shaped bar- 
1el. Made in 4- and 8-qt capacities to handle dry solids, 
this blender is chain-driven at 32 rpm by a %o-hp gear- 
head motor. Shape of the barrel provides a combined 
tumbling and rolling action, with a simultaneous trans- 
verse movement within the entire mass of material. In 
addition, a folding action results from the alternate 
combining and dividing of the mass. In designing this 
apparatus, engineers considered many types of mate- 
rials. They specified the acrylic because it afforded 
complete visibility, could be formed easily and cleaned 
quickly. Also, they welcomed its freedom from cor- 
rosion, contamination and discoloration, under the serv- 
ice conditions. (Manufacturer: Patterson-Kelley. ) 

Filling is expedited by removable dust-tight covers 
of acrylic on access openings at each end of the barrel. 
These covers are secured by wing nuts on bolts which 
engage tapped holes in small blocks of acrylic solvent- 
cemented to the barrel. A discharge valve at the apex 
of the barrel has a pivoted cover for quick opening. 

In the field of mass-produced electrically lighted dis- 
play signs, translucent acrylic, often colored, finds some 
excellent applications. The acrylic signs show some 


Positive advantages over the conventional neon-type 
signs from the standpoint of lower manufacturing cost, 
greater sturdiness, cheaper shipping cost, and less 
needed maintenance. Fig. 3 illustrates a striking design 
in which two formed acrylic sheets are joined with a 
band of aluminum or stainless steel to make a protective 
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housing for the lights. Diffusion characteristics of 
translucent acrylic prevent any “hot spots” from the 
Slimline fluorescent tubes commonly used. Thus the 
signs glow from edge to edge, giving uniform illumina- 
tion to lettering which is itself an acrylic-base paint. 
(Manufacturer: Neon Products, Inc.) When this de- 
sign is applied to small flasher signs with incandescent 
bulbs, the heat-resistant acrylic is often specified. This 
material (see table) has a recommended maximum con- 
tinuous service temperature of 185 F as compared with 
140 F for the standard acrylic. 

Where identical parts are to be manufactured in 
sizable quantities, compression or injection molding of 
acrylic powders often offers advantages over fabrica- 
tion. Within certain limitations of size and shape, 
molding is faster and usually cheaper. Also, it may 
permit closer dimensional control than does fabrication 
from sheet. Intelligent design of molds can simplify or 
eliminate finishing and assembly operations. It is of 
course necessary to balance mold cost against savings in 
final operations, so as not to reach an uneconomical 
point. 

The head of the %Proportioneers, Inc.% chemical 
pump (Fig. 4) is molded of acrylic, with male and 
female threads as well as valve seats molded integrally 
and to close dimensional tolerances. These heads are 
fitted to electrically operated diaphragm-type or plunger 
pumps which feed chlorine into water-treating systems, 
or pump slurries of diatomaceous earth. Of first im- 
portance in this application, of course, is acrylic’s re- 
sistance to chemical attack. However, its mechanical 
strength also becomes a factor when service conditions 
expose the part to pressures of 85 to 125 psi, and occa- 
sionally even more. Transparency of the material has 
a practical value, because if leaks develop in the sys- 
tem, the operator can detect bubbles instantly. Also, 
he can watch the action of check valves, and notice the 
presence of dirt or other impediment. 

Reference to the illustration will show adherence to 
good molding design. Generally, sharp corners should 
be avoided because they require more costly molds, are 
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more likely to crack under flexural stress, and provide 
a less effective flow of material in the mold than do 
rounded corners. Also, integrally molded threads should 
be coarse and heavy, with rounded apexes to reduce the 
danger of cracking. The thread should start at least 
145 in. from the surface of the molding to eliminate 
feather edges. It is impractical to mold threads into 
the part where hole diameters are less than % in. If 
the part will be disassembled frequently, metal inserts 
are recommended. Another good design rule is that 
depth of the hole should be not more than twice its 
diameter. 

Fabricated acrylic parts, instead of molded, were 
used by a manufacturer of chemical feeders to over- 
come a problem of interrupted operations and to gain 
improved control. Body of the feeder was fabricated 
out of transparent acrylic block 3 in. square, with 
machined-in flow passages. By introducing a layer of 
light dyed oil into the feeder, it is possible to observe the 
chemicals passing through this layer and to check that 
the feeder is working properly. With the former metal 
design, considerable time often elapsed before operators 
could detect a clogged orifice or other operating defect. 

Acrylic often lends its optical clarity to use as a 
lens. One recent design converts a thin sheet of the 
material into a Fresnel lens by pressing a heated sheet 
with a stamp which imprints it with up to 200 lines 
per inch. A lens of this design, for instance, spreads 
light evenly to the corners of an electrically operated 
table viewer for 35-mm color transparencies. 

Some of the important properties of acrylics applica- 
ble to electrical product design are illustrated in the 
housings on top of skyscrapers in New York and other 
cities for parabolic TV antennas of light sheet metal. 
These cylindrical, dome-topped structures are made of 
acrylic sheet %4 in. thick. Dimensions: 7 ft diam with 
sidewalls 6 ft high. Heavy members of acrylic serve 
as framing, and the components are rubber-gasketed 
and assembled with stainless steel boltage. Acrylic was 
selected for this job not only for its strength and 
weather resistance, but also because it allows the trans- 
mission of microwaves with very little distortion. In 
this respect the acrylic material ranks as well as it does 
in its capacity for almost perfect light transmission. The 
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Fig. 3—Mass-produced point-of-sale electric sign utilizes 
translucent acrylic for design effects, and safe operation. 
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Properties Acrylic Molding Powders 


| 


| 
Heat-resistant 


Standard 
Property grade* grade> 
Tensile strength, psi | 8,000 9,000 
Flexural strength, psi 13,000 16,000 
Compressive strength, psi 13,000 17,000 
Charpy unnotched impact 
strength (ft-lb per in.) 3.5 7.0 


Heat-distortion temperature 
2 C per min at 264 psi) | 165 F (74.C) | 212 F (100C) 
Maximum recommended 
continuous service 140 F (60 C) | 185 F (85 C) 


* Plexiglas IA, Rohm & Haas Co. » Plexiglas II. 





ability to pass microwaves with minimum distortion 
provides, of course, a valuable design tool. 

Another interesting design use for acrylic is in an 
electrically driven still camera which makes 325 ex- 
posures on a 100-ft roll of 70-mm film, or 533 expo- 
sures on 35-mm stock. Unusual features include an 
electromagnetic shutter whose release starts this se- 
quence of electrically actuated operations: Mirror-reflex 
shutter moves into place; two energized Acro switches 
fire lights that expose the film; then a motor advances 
the film, lights bulbs that automatically number the 
negative, and starts a timer mechanism that determines 
the length of film to be pulled; finally another switch 
cuts off the power supply when film is used up. 

Owing to its fast, repetitive action and its use in 
crowded areas, the camera required a sturdy housing. 
Early models used a black acrylic case fabricated from 
sheet. Later it was suggested that the manufacturer 
form the housing by the vacuum snap-back method and 
this change was adopted. In this method, a heated sheet 
is drawn into a female mold by vacuum, a male mold 
introduced, and the vacuum released. As the sheet 
tends to return to its flat form, it is shaped accurately 
by male mold which intercepts it and holds it until it 


Fig. 4—Molded acrylic pumphead with integrally molded 
threads allows close control of chemicals proportioning- 
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Fig. 6—Typical use of acrylic components in display 
models shown in this Reeves variable-speed transmission. 


has cooled in the desired shape. By means of this vac- 
uum-forming method a stronger, seamless housing was 
obtained with reduced assembly time and cost. 
Appliance manufacturers have made use of desirable 
properties of acrylic in molding attractive parts which 
are decorative as well as utilitarian. The molded acrylic 
handle on the Westinghouse refrigerator (Fig. 5) is 
not only able to withstand accidental blows in its ex- 
posed position, but is also unaffected by grease, is easily 
cleaned and is comfortable to the touch. In the living 
room, radio receivers often use molded acrylic prismatic 
lens to improve visibility of tuning dials. In TV sets, 
the screen is often framed in a molded acrylic escutch- 
eon which, though fragile in appearance, can withstand 
hard knocks. In such applications, dimensional stabil- 


Fig. 5—Functionally styled gleaming acrylic door grip for 
electric refrigerator combines appearance with strength. 
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Fig. 7—This Majestic Enterprises electric drink dispenser 
use effectively a clear acrylic bowl to attract customers, 


ity is assured by the moderate water absorption of the 
material, and by its field ability (according to our tests) 
to perform at temperatures somewhat higher than 
ASTM distortion ratings would indicate. 

The design engineer has frequently turned to acrylics 
when his company’s sales department has sought dra- 
matic display of products at industry exhibits. With or 
without minor changes in the design of the product 
itself, acrylic is virtually a standard product today 
where machinery must be kept in motion for the sake of 
effective display. A typical example (Fig. 6) is a 
Reeves variable-speed transmission not only housed in 
formed acrylic, but equipped with pulleys of the same 
material. Almost total transparency of this display 
makes its operation simple to understand at a glance. 

Where exhibit machinery is in operation the trans- 
parency and strength of acrylic protects the public and 
helps emphasize details of design and construction. In 
a number of instances such display models have led to 
utilization of acrylic parts in production-type models. 

Properties of the acrylic have proved useful, too, in 
the design of food- and drink-dispensing machines and 
equipment. Here, important factors include good for- 
mability or molding characteristics, and a surface which 
is easily cleaned, resistant to chemical attack and con- 
tamination, comfortable to the touch and attractive to 
the eye. Also, the material must withstand reduced tem- 
peratures in refrigerating uses. 

One interesting new electrically refrigerated drink 
dispenser uses a bowl of clear acrylic within which a 
steel paddle keeps the beverage in constant motion, in 
full view of the customers. The bowl, 10% in. high and 
13'4 in. diam at its base, is formed from flat sheet with 
the vacuum-and-ring technique. (See Fig. 7.) 00 0 
Editor's Note: All the examples of acrylic applications 
cited in this article refer to Rohm & Haas Plexiglas. 
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Obtaining good heat 


transfer is the pre. 


dominant problem in achieving efficient performance 


and long life of commercially available sheathed heating 


elements. Radiant types also considered in this review. 


ENERATION of heat by passing current 
through resistance material and transferring the 
heat by conduction, convection or radiation is 

probably the oldest type of electric heating. Because of 
its low cost, dependability, and adaptability to stand- 
ard power circuits without the use of transformers, re- 
sistance heating is widely employed where local heat is 
desired in appliances, machines and equipment. Its in- 
herent efficiency of 100 per cent in converting electrical 
to thermal energy and its high thermal efficiency in 
transferring the generated heat makes resistance heating 
economical in operation. 

The design and integration of a heating unit looks so 
simple that all too often the inexperienced equipment 
designer does not appreciate all the problems involved. 
Actually the specification and integration of resistance 
heating elements involve problems in heat transfer, rate 
of heating, temperature, corrosion, safety, insulation, 
and control. The successful operation of the unit de- 
pends upon the appreciation of all of these factors and 
their effect on each other. The designer’s big problem 
is the proper selection of the heating elements from the 
almost infinite number of strip, cartridge, tubular, im- 
mersion, and radiant heaters commercially available to 
fit all these variables. 

In most instances it is more feasible to employ heat- 
ing elements commercially available than to design the 
complete unit starting from scratch. Yet, though there 
are hundreds of different types, sizes, and ratings avail- 
able one manufacturer reports that almost half of his 
sales consists of custom-built units designed to meet 
special conditions as to size, wattage or voltage. Hence, 
the product designer can still profit from the experi- 
ence of the heater manufacturer even though his ap- 
plication may require special treatment. 
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There are four basic types of enclosed resistance heat- 
ing elements, namely tubular, cartridge, strip, and im- 
mersion. Tubular, cartridge, and strip heaters most 
frequently are used for contact heating at temperatures 
below 1000 F. The sheathed element is held in intimate 
contact with the work and heat transfer is primarily by 
conduction although there may be some heat transfer 
by convection or radiation. These heaters also are used 
for air heaters where heat transfer is. effected by con- 
vection and radiation and also in radiant heating where 
the units operate at relatively high temperatures and 
may be backed up by a reflector to concentrate the heat. 
Immersion heaters, as the name implies, are designed 
for immersing the heated portion of the element directly 
in the liquid to be heated. 


Where it is necessary to concentrate heat in confined areas, 
the cartridge heater can be inserted in close-fitting, drilled 
holes. These Wiegand heaters pass the lead wires through 
ceramic terminal blocks. Coiled heating wire is wound on 
ceramic core, centered in a brass sheath by refractory: 
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D 
Strip and finned heaters. A—General purpose 
Westinghouse strip heater with staggered ter- 
minals to allow ample clearance for connec- 
tions at either sides or ends. Finned type con- 
struction reduces watts density. B—Ring 
heaters, used in coffee urns, hot plates and 
other appliances, are similar in construction to 
strip heaters. This Wiegand three-heat unit 
has two series-parallel circuits. Tubular types 
with screw headers serve same applications. 


C—For application to forced convention heat- 
ing, effective heat dissipation area of Tuttle & 
Kift “Finrod” heaters is greatly increased by 
swaging and brazing circular fins to the sheath 
of a rod-type tubular unit. D—Sheath and 
fins of rust-resisting steel on Vulcan Electric 
strip heaters assures efficient transfer of heat. 
Heaters are recommended for blower type 


electric unit heaters where sheath temperature 
does not exceed 750 F. 











JOHN C. LEBENS 


Electrical Engineer 


All four types of resistance heaters contain a heating 
element of high resistance wire, generally wound in a 
helical coil. Requirements of resistance alloy wire* are 
high melting point, high operating temperature, high 
electrical resistivity, low temperature coefficient of re- 
sistance, low coefficient of thermal expansion, ductility, 
strength, and resistance to oxidation, scaling, grain 
growth, and corrosion. Because of these requirements 
the principal elements used in electrical heating alloys 
are nickel, chromium, manganese, iron, and aluminum. 
The cost goes hand in hand with the improved corro- 
sion resistance and creep strength at elevated tempera- 
ture. Hence, wherever possible, it always is desirable 
to work the element at as low a temperature as possible. 
Heating elements operated below 1400 F can use 
the relatively cheaper iron-nickel-chromium alloy con- 
taining 46.5 per cent iron, 35 per cent nickel, and 18.5 
per cent chromium, having a specific resistance of 600 
ohms per cir. mil ft. Satisfactory operation at tem- 
peratures up to 1700 F requires an alloy containing 
more nickel (60 nickel, 16 chromium, 24 iron) having 
a specific resistance of 675 ohms/cmf. For still higher 
temperatures up to 2000 F the iron is eliminated com- 
pletely. This alloy contains 80 per cent nickel and 20 per 
cent chromium and has a specific resistance of 650 ohms/ 
cmf. It is used most extensively in heating elements 
particularly for electric ranges, radiant heaters, electric 
furnaces, and similar high temperature appliations. 
Recently work has been done on the addition of 
thorium to 80-20 nickel-chromium wire and the re- 
sults of this work indicate that the additions of small 
amounts of thorium (up to 2 per cent) inhibit grain 
growth, thereby increasing the life as much as six times 


— 


_* See “Three Design Considerations in Selecting Resistance Alloys,” by 
C. P. Marsden, Jr., ELECTRICAL MANUFACTURING, Aug. 1948, p. 116. 
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Immersion heaters. A—Three copper-sheathed copper coils 
mounted in the threaded brass header give a balanced load 
on 3-phase lines in this Tuttle & Kift water immersion 
heater. Parallel connections may be obtained for on-off 
automatic operation. B—Cast iron head water or oil 
immersion heater for 1144 or 2-in. rigid conduit connec- 
tions. Tubular elements (copper sheathed for water, steel 
sheathed for oil) are silver soldered into malleable 
iron heads of this Westinghouse unit. C—Pressure 
sealing of copper element sheath to brass flange pre- 
vents leaks and weepage at pressures up to 3000 psi 

in the Electro-Therm immersion heater. 


at about 2300 F. These alloys are not’ commercially 
available but indicate that the maximum temperature 
may be raised if there is sufficient demand for such 
material. Usually it is more economical to design the 
element so that it can operate at a lower temperature 
All three alloys commercially available for low, me- 
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The problem of selecting optimum watt 


HE MOST fundamental rule in 
ae selection of any heater is that 
the higher the temperature of the ap- 
plication the lower must be the watt 
density (watts per square inch of heater 
surface). Also the poorer the thermal 
conductivity from the heater to the work 
the lower the watt density. A strip heater 
clamped to a water tank which operates 
at a maximum temperature of 212 F can 
have a watt density of 26 watts per sq 
in. whereas a heater clamped to a ma- 
chined metal surface at 600 F can only 
operate at 5 watts per sq in. If the metal 
surface is not machined, for the same 


temperature, the watt density must be 
reduced to 4 because of the poorer ther- 
mal conductivity. 

These rules are fundamental and 
easily understandable because the life 
of a heating element depends upon its 
operating temperature. The temperature 
of the element varies directly with the 
watts input and inversely as the rate of 
heat flow from it. Therefore, for the 
same watts input, the temperature of 
the heating element varies directly with 
the temperature of the work being 
heated and inversely as the thermal con- 
ductivity. Hence, for the same heating 


element temperature, the watts input 
must be decreased when the operating 
temperature is increased or when the 
thermal conductivity is decreased. For 
this reason air heaters without a pro- 
tecting sheath permit the highest watt 
densities because they can be cooled 
rapidly by moving air over the heating 
element itself without having the flow of 
heat impeded by the electrical insula- 
tion between the heating element and 
the metallic sheath. 

The recommended watt density for 
sheathed heaters depends upon the ap- 
plication, the manner in which the 








A 
A—Multi-pass resistance oil heater, designed for high 
velocity oil flow of 6 to 9 ft. per sec with low heat density 
of 8 watts per sq in. of heating surface. Made by Hynes 
Electric Heating & Process Div., Martin-Quad Co., remov- 
able heating elements, connected to copper busses on each 
side, are mounted in flat heater tubes welded alternately 
into right and left side walls of oil chamber. B—Steam 


dium, and high temperature applications have relatively 
low temperature coefficients of resistance in the follow- 
ing ascending order: 80-20 nickel-chromium alloy 
(lowest), 60-16-24 nickel-chromium-iron alloy and 
46.5-35-18.5 iron-nickel-chromium alloy. 

Except for open, radiant type heaters, the element 
is protected by a sheath, the material of which depends 
upon the application. The relationship between the coil 
and the sheath poses one of the most difficult problems 
in the design of resistance heaters themselves and in 
their application. 

For the heater to function efficiently the thermal 
conduction between the coil and the sheath must be 
good and yet the electrical resistance between the coil 
and the sheath must be high. Unfortunately electrical 
and thermal resistance go hand in hand. If the thermal 
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cable vulcanizer, made by Mines Equipment Div., Joy Mfg. 
Co., for repair of mine cable, is heated electrically with 
Industrial Engineering immersion heater shown in insert 
Automatic pressure-activated switch turns current off and 
on, thereby controlling steam pressure and mold tempera- 
ture for rapid and effective curing and vulcanizing of 
rubber compound. Copper sheathed immersion heater 


resistance is high, the heat generated in the coil is 
transferred to the sheath slowly thereby producing a 
large temperature gradient between the heat coil and 
the sheath. This produces hot spots in the coil which 
reduces its life or forces the use of more expensive mate- 
rial or larger heating elements for a given job. 

On the other hand if electrical resistance is sacrificed 
to obtain good thermal conductivity, high leakage cur- 
rents develop particularly under humid conditions and 
the danger of shock is increased. For this reason an 
inorganic insulator usually is packed around the coil 
under pressure to rigidly support the element and cen- 
tralize it with respect to the sheath. The assembly 1s 
sealed to make it as air and moisture tight as possible. 
Complete sealing is virtually impossible because, as the 
element heats and cools, it expands and contracts. 
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density is basically one of heat transfer 


heater is installed, and the maximum 
sheath temperature. Hence it is difficult 
to establish any definite values of watt 
density which will cover all types of 
sheathed heaters. A value of 30 watts 
per sq in. represents a high value which 
seldom should be reached unless the 
heat transfer is extremely good. One 
method of improving the heat transfer, 
is to provide radiating fins which in- 
crease the surface of the heater thereby 
decreasing the watts density. Finned 
heaters are almost invariably used in 
forced air heating devices. 

With a high rate of heat transfer the 


heat generated is used more efficiently 
so that a smaller unit can be used 
thereby reducing the watt density and 
the temperature of operation of the ele- 
ment. One such construction is shown 
at A. By providing a tortuous path it 
is possible to heat oil with a watt den- 
sity of only 8 watts per sq in. in spite 
of the oil flow velocity of 6 to 9 ft per 
sec. Another method is to design the 
device so that the amount of heat re- 
quired is limited by the quantity of 
material to be heated so that high watt 
densities can be used for relatively 
short periods without obtaining danger- 


ous heater temperatures. At B is shown 
a cable vulcanizer in which a small 
quantity of steam is generated by an im- 
mersion heater. At C is an insecticide 
fog machine in which the solution is 
volatilized by heat supplied by cartridge 
heaters imbedded in the fog generator 
walls. In both cases the thermal, elec- 
trical, and mechanical problems cannot 
be isolated but must be treated as one. 
The injection molding heater plug at D 
summarizes the problem of watt density 
in one application, which includes two 
types of strip band as well as tubular 
heaters. ooo 








Cc 


with 14% in. pipe thread is screwed into tapped hole of 
steam chamber. C—Generator capable of converting 214 
oz of liquid insecticide per minute to a fine fog. Rapid 
heating of liquid is accomplished by Industrial Engineer- 
ing cartridge heaters, embedded in walls of generator, 
made by Aero-Sanitation Co. D—Three types of heating 
elements are used on the heating cylinder of Reed-Prentice 


The good thermal and electrical properties of mag- 
nesium oxide powder cause it to be preferred as an 
insulator between the heating element and the sheath. 
Some manufacturers use cement under pressure or 
embed the element solidly in silica glass. The manu- 
facturer employing the latter construction claims a 
high degree of heat transference and durability so that 
watt densities as high as 80 watts per sq in. can be used. 
Other units primarily designed for immersion in strong 
acid baths use fused quartz for insulation mostly be- 
cause of its acid resistance. All employ ceramic spacers 
to locate the coil within the sheath and position it 
properly during the filling operation. 

Actually the specifier has little choice in the selection 
of the insulation isolating the heating element from the 
sheath. But the material selected for the sheath is en- 
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12-0z plastic injection molding machines. Front part of 
heater (right) is a mica insulated band heater of medium 
watt density designed for bending around 3-in. diam or 
smaller. High-low heat is obtained through series-parallel 
connection with three terminals provided. Next section 
is equipped with refractory insulated strip heaters with 
chrome steel sheaths. Maximum permissible sheath tem- 
perature is 1200 F. and watt densities are higher than for 
the mica heater. The rear two stepped sections are grooved 
to receive tubular heaters of triangular cross-section 
operated at densities up to 35 watts per sq in. Insulation 
is of the refractory type, with inconel sheaths. 


tirely within the equipment designer’s control and de- 
pends upon the application. Steel generally is used for 
the sheath material for cartridge, tubular, and strip 
heaters operating up to 750 F, nickel silver up to 1000 
F, chrome steel up to 1200 F and nickel-chromium-iron 
alloy up to 1500 F. Strip heaters with a porcelain enam- 
eled jacket suitable for operation at temperatures up 
to 1200 F also are available. 

The material selected for the sheath of immersion 
heaters depends entirely upon the liquid being heated. 
Because of its excellent thermal conductivity, copper is 
used for water immersion heaters. Nickel-plated copper 
is used for heating vegetable oils. For other types of oil 
and alkaline baths a steel sheath is recommended. The 
latter is covered with a lead sheath % in. thick for mild 


/ 


acids, such as most acid plating baths, and ™% in, thick 
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“Steam Chef” commercial pressure 
cooker made by the Cleveland Range 
Co. uses three 4-kw 230-volt G-E Calrod 


immersion heaters threaded into side 


for mild sulphuric acid and chrome plating bath heat- 
ers. Immersion heaters used to melt white metals, such 
as solder, lead, tin, babbitt, and type metal, are pro- 
tected by an outer sheath of iron cast around the heater. 
The casting not only protects the heater from the 
melted metals but it also provides a large heating area 
to facilitate the transfer of heat. Since zinc will attack 
cast iron, such heaters are not suitable for immersion 
in spelter. 

The designer selecting the resistance heater must 
specify not only the sheath material but also the type of 
terminals or terminal leads and the active length of the 
heating element. Cartridge, tubular, and immersion 
heaters usually are furnished with flexible leads of 
asbestos-covered stranded nickel wire, although all are 
available also with threaded terminals posts, terminal 
posts planished and drilled for mounting on terminal 
studs, as well as special terminals to the customer’s 
specifications. Strip heaters usually are furnished with 
terminal studs either grouped at one end or at opposite 





Where low to medium heat density is required for in- 
dustrial applications, Appleman radiant Electriglas units 
are now available. Can be supplied in any thickness or 
shape (flat, cylindrical, convex) and in a variety of 
surfaces (smooth, rippled, ribbed or hammered). Resist- 
ance element consists of a ceramic metallic oxide film, 
0.002 in. thick, fused into back surface of shock-resistant 
tempered glass. Watt densities up to 10 watts per sq in. 
are practical with surface temperatures up to 600 F. 
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of cabinet. Steam pressure of 6 psi is 
maintained by pressure switch at upper 
left which actuates two magnetic con- 
tacts, at right. A metal float controls 





the water level inside the pressure 
chamber and insures that the heaters 
are covered, although the nickel-silver 
sheaths will withstand exposure. 


ends of the heater. (See illustration at top of page 99) 

One of the preblems in heater design is joining the 
nickel-chrome wire of the heating element to the flex- 
ible lead or terminal. If binding post terminals are 
used, the ends of the heating element are left uncoiled 
and brought out, wrapped around the binding post, and 
held with a nut. This eliminates the troubles aggravated 
by high heat at the connection and provides a positive, 
safe construction. In other cases the back end of the 
stud is drilled and the end of the resistance wire is 
silver soldered in the well so produced. This construc- 
tion eliminates the nut and simplifies the sealing of the 
end of the heater. Silver soldering also is used for ter- 
minal posts which are planished and punched to pro- 
vide terminals. 

Connection of flexible leads or solid terminals to 
cartridge and tubular heaters is made inside the sheath 
at the end of the heating element so that high tempera- 
tures necessarily are present at the junction. Silver 
soldering is out of the question and brazing or welding 
is not too satisfactory because of the danger of weak- 
ening the wire, producing a focal point for failure from 
vibration or unequal expansion and contraction. Hence 
most manufacturers rely on a mechanical connection. 
One satisfactory method is the use of a small monel tube 
which is slipped over the end of the heating coil and 
one of the flexible leads, and crimped in a manner simi- 
lar to that used for solderless connectors. 

Industrial cartridge heaters having two or more coils 
within the single sheath must employ a solderless con- 
nector to effect the connection between the heating coil 
and flexible lead or terminal connector. However tubu- 
lar heaters having a single coil extending the length of 
the heater can employ a slightly cheaper construction. 
The last several turns on each end of the coil are wound 
closed and the inside diameter is maintained so that 
the coil will fit snugly over the flexible lead or terminal. 
No effort is made to stake or mechanically fasten the 
coil to the lead-in. The element is assembled in the 
sheath, filled with magnesium oxide powder, the ends 
sealed, and pressure applied to the sheath to compress 
the magnesium oxide. The force is transmitted through 
the powder to the connection between the terminal and 
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Left—Stainless steel steam-electric 
cooking kettles for large restaurants, 
made by the Groen Mfg. Co., Chi- 
cago, use Trent ribbon type elements 
mounted on unit frames which are 
shaped to fit the kettle walls. Radiant 
heat from elements, which are op- 
erated at 1850 F. quickly turn dis- 
tilled water in hermetically sealed 
chamber into steam which heats soup 
stock. This design cuts down the pos- 
sibility of leakage in the steam 
chamber since no fittings are re- 
quired. Ratings up to 17 kw. 


Right—Over-the-side 4-kw General 
Electric Calrod immersion heater for 
application to oil-tempering bath 
equipment and tanks for alkaline 
cleaning and plating. Sealing cup 
at left is filled with compound to 
stop entrance of liquids and vapors. 












the heat coil thereby assuring a positive, low resistance 
connection. 

Making the connection between the heating coil and 
the lead-in inside the sheath or bringing out a straight 
section of resistance wire to make the connection means 
that the heating element does not generate heat through- 
out its entire length but instead has an effective heating 
length considerably less.. To illustrate, a 750-watt 115- 
volt tubular heater with threaded terminals and nuts 
has an overall length of 32 in. but an effective heating 
length of only 18 in. For any particular type of heater 
the length of the end connections remains fixed. A 
4700-watt, 230-volt tubular heater of the same type has 
an overall length of 98 in. and an effective heating length 
of 84 in. 

The fact that the effective heating length is less than 
the overall length of the resistance heaters simplifies 
rather than complicates the integration of the unit in 
a product. The unheated section next to the terminals 
simplifies the connection to the external circuit. Also 
it often is difficult to maintain good thermal relation- 
ship between the heater and the work throughout its 
entire length even though the elements are available in 
many different lengths formed in standard shapes or to 
the customer’s specifications. If the immersion heater 
is inserted in the liquid from the top the heater may not 





Acra wrap-around drum heater (above) rated 3000 watts 
at 230 volts. Three stud terminals, housed in outlet box, 
Provide connections for three heats of 750, 1500, or 3000 
watts. Low-expansion metal band is used to keep Watlow 
band heater (right) firmly clamped to tank at all times. 
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be totally immersed and if inserted through the tank 
a portion may be within the tank walls. Hence, if the 
heater were generating heat throughout its entire length, 
the heat would not be removed as rapidly from the ends 
as from the center so that premature failure in the end 
sections would result. 

Another reason why the effective heating length is 
less than the overall length of the heater is the room 
required for end sealing to protect the ends of the 
heater from air and the entrance of liquids or chemical 
fumes which would attack the heating element. The 
problem is most severe on immersion heaters but even 
on those subjected to ordinary atmospheric conditions 
the danger of the unit absorbing moisture is always 
serious. Moisture increases the leakage currents from 
the element to the sheath and causes premature failure. 

The ideal design would be a hermetic seal which 
would remain air tight as the unit expands and con- 
tracts in service. Actually, cost is a factor so that the 
degree of sealing depends upon the application. One 
method of producing a vapor and liquid seal for immer- 
sion heaters subjected to relatively mild conditions con- 
sists of a mica washer, a silicone seal, and a porcelain 
insulator. Immersion heaters for more severe condi- 
tions use a sealing cup filled with a compound to pre- 
vent the entrance of liquids and vapors. Where heater 
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Infra-red radiant heat from an 8-kw bank of ribbon-type 
elements (left) cook hamburgers in 1 min flat from a cold 
start in the Electric Char-Broiler and grill made by the 
Magikitch’n Co., Quakertown, Pa. A density of 50 watts 
per sq in. is used in these Trent units with “Folded and 
Formed” elements, giving fast, intense heat which seals 
the juices in meats. Elements are located above the grill 
and heat the top griddle for frying. 


terminals are subject to accidental contact with oil, 
water, or other liquids a more positive seal is recom- 
mended. One manufacturer uses a glass seal inside the 
sheath of the heater where terminal temperatures do 
not exceed 450 F and a Mycalex-seal terminal assem- 
bled to the end of the heater for terminal temperatures 
as high as 700 F. The terminal assembly is brazed to 
the heater sheath so that a large molded Mycalex ter- 
minal post, capable of withstanding mechanical abuse, 
can be used. 

Another method of preventing liquids from damag- 
ing immersion heaters is to provide a pipe thread con- 
nection on the end of the heater header so that the 
unit can be screwed into the liquid tank and the ter- 
minals brought out to a drip-proof or explosion-proof 
outlet box. In this way the unit is protected from 
splashed or dripped liquid. The same construction also 
can be employed for immersion units applied over the 
side of the tank. These can be obtained with a flexible 
liquid-proof conduit of any desired length, long enough 
to bring the terminals of the heater away from the liq- 
uids. A variation of this same construction using flex- 
ible metal conduit protects the leads from abrasion and 
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Heating units supplied by Hevi Duty in the form of re- 

fractory shapes with helical coils of resistance wire wound 

through the undercut grooves. Coils may be exposed or 

muffled when used in furnace construction. Made also in 
semi-cylindrical shape. 
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A 1200-watt G-E Calrod immersion heater is used as an 
integral part of the coin-operated Marbac Coffee Bar, the 


interior of which is shown. Capacity, 6 cups of coffee a 
minute. A thermostat maintains temperature at 180 F. 


mechanical injury when the cartridge unit is heating a 
movable member such as the platen in a heat-sealing 
machine. Where the abuse is not so severe, the heater 
is available with a spring guard similar to that used 
on electric irons to protect the leads at the point where 
they enter the heater. 

Still another method of protecting the heater when 
heating liquids is to provide a tank with tubes welded 
in the wall of the vessel and extending approximately 
6 in. outside the tank wall with a terminal box attached 
to the end. The other end of the tube is welded closed. 
Flexible heaters then are inserted in the tubes and con- 
nected in the terminal boxes so that any heater can be 
removed easily for inspection or repair without disturb- 
ing the tank. 

Care must also be exercised to assure that immersion 
heaters are completely covered by the liquid through- 
out their effective heating length. Immersion heaters 
are wound at high watt ranges and will burn out prema- 
turely unless properly covered. 

The heater should be installed as closely as possible 
to the tank bottom so that convection circulation will 
assist in heating the liquid uniformly and eliminate the 
danger of entrapped air insulating the heater and caus- 
ing hot spots to develop. The element should be in- 
stalled at least 4 in. above the maximum sludge level 
and a warning put on an instruction plate calling for 
periodic cleaning to remove any sludge, scale, or de- 
posits that might accumulate on the sheath. Floats are 
sometimes installed to control water level. 

Heaters over 24 in. in length should be supported 
to prevent sagging. 

Installation of cartridge, tubular, and strip heaters in- 

(Continued on page 200) 
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Plug-in electronic construction 
solves maintenance and space problems 


An ingenious technique for “packaging” of electronic components into self- 
contained assemblies solves maintenance and compactness problems in com- 
plex design; featured in this technique is a new type of connector plug 
that eliminates capacitance effects and “‘cross talk” at high frequencies. 


ISAAC L. AUERBACH 


Senior Engineer, Research Division 


Burroughs Adding Machine Company 


O BE OF maximum value, equipment used in 

advanced electronic systems must be capable of 

long uninterrupted periods of operation, rapid 
maintenance, and should be compact. To provide the 
latter two of these requirements, a new method of con- 
struction or “packaging” has been developed based on 
the principle of plug-in assemblies of electronic com- 
ponents. It insures a maximum accessibility of all 
components for “trouble-shooting,” and a relatively 
high density of parts per unit volume. Basic unit of con- 
struction is a rigid assembly that contains the electron 
tubes, the terminal boards on which the components are 
mounted, and a versatile connector plug to transfer the 
high-frequency signals and the necessary power poten- 
tials into the chassis assembly for operation of the 
circuits. 

Each plug-in assembly contains either two or three 
terminal boards for mounting components. Figs. 1, 2, 
and 3 show two terminal boards mounted back to back 
below the tube sockets for mounting low wattage 
resistors and other components that may be sensitive 


Fig. 1 


Fig. 1—Basic plug-in “pack- 
aged” assembly with two termi- 
nal boards back to back and a 
third board extended above 
chassis, Fig. 2—Cutaway dia- 
gram shows construction de- 
tails. Fig. 3—Here, the external 
board has been omitted. 
Fig. 3 
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to elevated temperature. A third terminal board may be 
mounted above the chassis beside the tubes on one leg 
of the extruded aluminum channel. (Figs. 1 and 2.) 
This terminal board is reserved for high-wattage re- 
sistors and other components whose operating charac- 
teristics are not severely effected by relatively high 
ambient temperatures. The extruded aluminum chassis, 
acting as a barrier, contains most of the heat in one side 
where it can be more easily dissipated, and shields those 
components mounted beneath the chassis. The third or 
external terminal board may be dispensed with (Fig. 3) 
if the ambient temperature of all the components 
mounted below the tubes is below a critical value de- 
termined by the most heat-sensitive component. 

Note that all the components are mounted securely 
between terminal lugs on the terminal boards; this 
enables the equipment to withstand considerable vibra- 
tion without affecting operation. It also exposes the 
components to direct view so that they may be properly 
labeled and replaced with a minimum of effort. Although 
all the tubes used on these particular chassis are of the 





Fig. 4—Special connector plug for this construction tech- 
nique. Fig. 5 (Right)—Several views of male and female 
parts. Leaf springs of female contact are preloaded. 


miniature type, standard receiver-type tubes have been 
mounted on the same type of chassis with complete 
satisfaction. 

The problem of by-pass capacitors has been solved 
by the use of stand-off capacitors mounted directly to 
the chassis; this insures a solid ground connection, and 
short leads to tube sockets and terminal board. The 
captive handles at extremities of the chassis are used 
for handling the assembly, as well as for securing it to 
the frame. The handles bolt the chassis securely to the 
frame and provide an excellent and common ground 
connection throughout the equipment. 

An entirely new feature of this design is the type of 
connector used. Conventional multiconductor plugs have 
many disadvantages—particularly for high-frequency 
work. For example, the capacitance and resulting cross- 
talk between adjacent contact and wires are intolerably 
high in many instances; to disconnect a plug containing 
40 or more contacts requires a considerable force which 


Fig. 6—Diagram showing how extended chassis is used to 
simplify trouble shooting of faulty chassis assembly. 
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frequently has to be provided by a separate disengaging 
mechanism ; to check the contacts of an engaged plug is 
particularly difficult or impossible. This design incor- 
porates the prime advantage of plugs—the ability to 
disconnect rapidly—but none of the disadvantages 
stated above. 

The connector plug is extremely simple in construc- 
tion. The male member is a conically shaped piece of 
silver-plated brass with a turret lug at one end. The 
female member consists of two phosphor-bronze leat 
springs molded into an insulating base (see Figs. 4 
and 5). Both the male and female members are secured 
to a contact board of an insulating material, such as 
phenolic. The board carrying the male members is an 
integral part of the chassis assembly. The board of 
female connectors is mounted on frame of the equip- 
ment. 

Alignment of the two contact boards is provided by 


a pilot pin which can be indexed to provide coding of the 


Fig. 7—Plug-in assemblies main section electronic digital 
computer; lower right bay, electric delay line registers. 
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chassis assemblies, thereby eliminating the possibility 
of plugging a chassis into a wrong location. 

Leaf springs of the female contact are preloaded as 
shown in Fig. 5 by the slight bow between the springs. 
Preloading insures a positive pressure on the male mem- 
ber, eliminates manufacturing tolerance problems, and 
exposes a minimum of the critical contact area to oxida- 
tion when the contacts are disengaged. This type of 
connector insures a long wiping stroke as the contacts 
are engaged; this serves to break down the thin oxide 
and sulphide films formed on the silvered surfaces and 
yields a low resistance connection. These contacts are 
capable of conducting in excess of 7 amp without over- 
heating, owing primarily to the low resistance between 
the mating surfaces. 

To plug a chassis assembly into the frame requires 
a positive force which is needed to separate the female 
springs. The force is applied by screwing the captive 
handles into the frame. Note, however, that the pressure 
of the contacts is constantly trying to push the chassis 


assembly out of the frame; therefore, there is no strain 
to remove the plug-in assembly, since, as the handles are 
unscrewed, the contacts are separated and the unit is 
freed. 

To “trouble-shoot” or repair an electronic circuit, 
it is necessary to have access to all components and test 
points within the physical confines of the circuit. It is 
also helpful to trouble-shoot the circuit under actual 
operational conditions, that is in electrical continuity 
with the remainder of the system. This is possible with 
these plug-in assemblies by the use of an extender 
chassis. The extender chassis is inserted into the rack 
in place of the chassis in which the circuit to be 
examined is wired, and the faulty chassis assembly in- 
serted into the extender. (See Fig. 6.) The extender, 
with universal pilot locations, transfers all the voltages 
and signals from the female contact board on the rear 
of the frame, to a new plane at the front of the frame. 
The faulty unit is therefore completely exposed and 

(Continued on page 180) 


Reliability in electronic equipment 


Present repair, maintenance, and _ replace- 
ment methods are inadequate when the costs 
are related to production of the equipment. 
Reliability should be built into a_ design. 


GILBERT B. DEVEY 


Electrical Engineer, Undersea Warfare Branch, 
Naval Sciences Division, Office of Naval Research 


ELIABILITY in electronic equipment takes into 

account such factors as over-all cost, mainte- 

nance requirements, complexity, frequency of 
failures, and assembly techniques. Rapid growth in 
quantity use of electronic equipments has outstripped 
the growth of reliability of equipment performance. 
Failures, if any, can be predicted accurately enough on 
electric refrigerators, motors, and other commercial 
equipment to permit preventive maintenance measures. 
Only to a very limited extent is this possible with elec- 
tronic equipment. 

So expensive is the maintenance bill that in the case 
of military electronics, it is about ten to one hundred 
times the cost of the original equipment. The military 
is not alone in this problem. Commercial interests have 
recognized the inadequacy of current standards of con- 
struction and are taking steps to rectify present troubles. 
In many instances, cost is the motivating factor towards 
more reliable equipment; in other cases, the factor of 
safety is paramount. 

Progress towards absolute reliability is indicated by 
several examples of work now underway. Plug-in sub- 
assemblies, constructed according to functional units, 
are a convenient way to insure minimum repair time 
from a failure. The concept here is for the user to effect 
on-the-spot replacement of the faulty subassembly by 
inserting pretested units in the equipment until the 


SEPTEMBER 1950 


faulty unit is found and replaced. The faulty assembly 
is then returned to a central depot for repair. Although 
this is no new idea, it is a convenient way to effect 
repairs and eliminate the need for an established service 
facility by the consumer. 

Another endeavor towards reliability concerns 
vacuum tubes. It has been said that vacuum tubes would 
not be designed for insertion into a socket if they were 
constructed with the expectation of reliable operation ; 
few tubes are wired into circuits since they must be 
replaced. Even guaranteed-life tubes are made so that 
they may be fitted into a socket for convenient removal. 
Commercial interests, the airlines in particular, and the 
military services, are taking great strides towards mak- 
ing available reliable tubes. 

Tube dependability can be increased by employment 
of mechanical arrangements designed to enable the 
elements to better withstand shock ; better materials can 
be used for tube elements, cathodes in particular; per- 
haps constant-voltage heater circuits are demanded in 
the equipment design to relieve strain from a fluctuating 
voltage supply, or perhaps a short life-test “run-in- 
period” is necessary. This latter consideration is im- 
portant since it is known that a high percentage of tube 
failures occur in the first few hours of operation. The 
time necessary for test of each tube will vary according 
to the type of tube and as the operating life guarantee 
based on a_ predetermined statistical performance 
standard. 

The remarkable progress in the various ramifications 
of printed wiring, components embedded in plastics 
compounds, and the open wiring concept in sithassembly 
construction have made available new techniques which 
are applicable to greater reliability. 

For the military services two factors are of extreme 
import: (1) an overwhelming problem of equipment 

(Continued on page 182) 
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ELECTRIC COMPLTOR continuously 


NE OF the important tools in quality control 
work is the control chart which shows the day- 
to-day trend for any one quality factor, tolerance 

or dimension in a continuing production. To calculate 
a control chart two factors must be known: total num- 
ber of units produced and total rejected during the con- 
trol time interval. By applying this information in the 
following formula* the upper control limit of the con- 
trol chart can be calculated : 


i ee) 
vcL-100/p+s — 


where UCL upper control limit, per cent 
p = average fraction defective expected 
n = total production 


For a typical application, Fig. 1 shows the calcu- 
lated upper control limit on a daily basis of refrigerator 
components. But quality control engineers at General 
Electric recognized that maximum benefits were not 
being derived from these control charts as they were 
being used. The fundamental disadvantage to the use 
of these charts was that too much time was needed to 
collect and analyze production data. A number of re- 
jects could build up before it was discovered that cor- 
rective action should be initiated. This problem was 
brought to our laboratory with the idea of developing 
an automatic computer which would keep continuous 
control charts. To analyze rejects every time one oc- 
curs, the computer should count and remember both 
rejects and total production. These counts would then 
be analyzed by the computer according to the above 


* See first reference l'sted ai end of the article. 
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Stepping switches in a 
bridge circuit continu- 


ously compute formula 


for upper control limit; 


give instant signal when 
quality level exceeds lim- 
it set for a given inspec- 


tion operation. 


i Typical installation of these 
= electric computers to continu- 
ously indicate quality level of 24 

items on an inspection line. 


formula, and then give a warning when the upper con- 
tiol limit was exceeded. As plotted in Fig. 2 for a 1 
per cent quality level, this formula is an exponential 
curve. A continuous computer would follow the curved 
line; but rejects actually come in whole units and to 
keep within the 1 per cent maximum, the computer 
should follow the stepped line. 

Several schemes to accomplish this seemed possible. 
Two which seemed most promising were: a two-cam 
mechanical arrangement, or the use of stepping switches 
which would be inter-connected to give a comparison be- 
tween totals and rejects. Either system could be ar- 
ranged to light an indicator light if the upper control 


ONE MONTH 





Per cent defective 


Fig. 1—Control chart for components in a refrigerator 
compressor. Dashed line shows daily upper control 
limit; solid line is progressive average. Peak shown 
coincided with absence of regular foreman due to illness. 


ELECTRICAL MANUFACTURING 


















limit was exceeded. After considering both methods 
it was decided that more flexible equipment could be 
built covering a larger range of quality levels by using 
the stepping switch scheme and a circuit was finally 
developed for such a device. Resistances for each step 
were selected to conform to the curve in Fig. 1. An 
experimental model was built consisting of a totalizer 
and five analyzers to monitor five inspection or reject 
characteristics. Percentage-level selector knobs were 
provided for each of the five characteristics, with selec- 
tions available for 0.1, 0.25 and 1 per cent rejection 
levels. This equipment was 22 in. long, 15 in. high and 
15 deep, and weighed approximately 50 Ib. 

This experimental calculator was put to work on an 
inspection line for a refrigerator compressor and imme- 
diately demonstrated the effectiveness of the idea. Pilot 
lights promptly showed when an inspection character- 
istic started running with an excessive number of re- 
jects so corrective action could be started at once. 

As shown in Fig. 3, the reject level dropped immedi- 
ately upon installing the computer, and continued at a 
low level. Items inspected on this compressor were: 
low volume, noise, low oil pressure, stalls, and high 
power input. The defectives for each item were less 
than 1 per cent and closely approached this level for 
the complete assembly. 

This pilot installation, Fig. 4, proved the principle of 
the Quality Control Indicator. However, when a quan- 
tity of these equipments was considered, the experience 
gained from the operation of this stepping-switch unit 
indicated certain improvements which were desirable: 


1. Lower assembly cost; the computer required too 


much assembly time. 


2. Smaller size equipment to reduce the space oc- 


















Number of defectives 






4 6 
Number inspected in hundreds 


SEPTEMBER 1950 


calculates quality level 


Fig. 2—Smooth curve is the upper control limit for a 
1 per cent quality level determined by the formula given 
in the text. Since defectives vary by integral numbers, 
actual computation must proceed in steps as shown. 


C. J. FALK 


General Engineering 
and Consulting Laboratory 
General Electric Company 





cupied when a number of these computers would be 
used to equip an entire production line. 

3. Independent count of total production and num- 
ber of rejects, in addition to the pilot light indication 
when quality level was exceeded. 

4. Pilot lights gave an indication of the production 
trouble only after it occurred. It would be desirable to 
see how production was running at any time so ap- 
proaching trouble could be noted. 

5. Continuously variable levels of rejection-rate set- 
ting were needed, rather than a series of fixed-level set- 
tings. 

6. The 1 per cent maximum level was inadequate to 
cover many applications and a wider range was es- 
sential. 


In redesign, electrical bridge circuits were first con- 
sidered for the continuously variable feature but were 
not used in the stepping-switch unit because a voltage 
detector (an electronic tube or voltage-sensitive relay ) 
would have been required which added to the design 
complexity. The circuit shown schematically in Fig. 5 
was then developed to incorporate all the desired fea- 
tures indicated by the use of our original development 
sample equipment. It is essentially a bridge circuit. A 
d-c voltage is applied across two slide wire potentio- 
meters A and B. Potentiometer A advances as total units 
inspected are recorded, and B advances as rejects are 
registered in the equipment. To start operation, both 
potentiometers are at the zero position. A zero-center 
d-c meter connected between the potentiometer sliders 
indicates the relative position of the two sliders. If the 
voltage of slider B is above or below that of A, the meter 
will give a quantitative indication of the relationship be- 
tween the total count and the number of units rejected. 


Quality contro/ 
_inaicator irtstalled 


—— 





Per cent defective 





Time in months 





Fig. 3—When the computer described here was installed 
on the inspection line for the refrigerator compressor, 


quality level improved immediately. This curve plots 
monthly averages for a nine-month production period. 
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Fig. 4—Experimental computer first designed indicated by a red pilot light when the set value of quality level 
was exceeded for any one of five inspection items. After the value of the method was established, a redesign of 
the equipment was undertaken to reduce its size and cost and add some operating features to widen its use. 


The circuit of the redesigned equipment is shown 
schematically in Fig. 6, a modification of Fig. 5. The 
reject level selector potentiometer is added at C. The 
portions of the circuit incorporated in each of the two 
sections, the totalizer and characteristic analyzer, are 
also indicated. 


Incorporated in the totalizer unit, left in Fig. 7, is 
a d-c power supply and a linear potentiometer which is 


actually a telephone stepping switch with resistors 
The totalizer can 
accommodate a run of two thousand production units 
before it is necessary to reset the equipment. If pro- 
duction requirements exceed two thousand units per 


mounted across each switch point. 


shift, the equipment resets every two thousand units 
automatically. Power for the entire equipment is con- 
trolled by the power switch on the totalizer. A green 
pilot light indicating power “on” was chosen instead of 
a red light to avoid confusion with the usual trouble or 
danger signals. 

The characteristic analyzer, at right in Fig. 7, incor- 
porates the “‘quality’’ meter with a special scale and 
pointer. The scale is divided into two equal portions, 


Rejects 


Meter 


Zero position 


Fig. 5—This bridge circuit was developed for the rede- 
signed unit to provide a continuous indication of the 
computed quality level on an indicating instrument, in- 
stead of a signal when the set level was exceeded. 
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the right-hand side of center is red and the left-hand 
side is green. The center line is the upper control 
limit. The reject level selector is a standard wire-wound 
potentiometer. Nonlinear potentiometer B is actually 
a telephone stepping switch with resistors bridging its 
contacts selected to conform to the stepped line shown 
in Fig. 2. It is the function of these two basic units 
to count and to record these counts internally. These 
counts are then compared according to the mathemat- 
ical formula and this comparison is indicated on the 
“quality” meter. Use of the meter in the bridge circuit 
serves a dual purpose. It not only shows when the 
number of rejects exceeds the upper control limit, but 
it also gives at all times an indication of the ratio of 
rejects to total production. 

The totalizer counts total production and this count 
can be observed through the openings in the front of 
the totalizer panel in units, tens, and hundreds of units 
produced. The characteristic analyzer counts units re- 
jected for a particular inspection operation. The 
“quality” meter of the characteristic analyzer indicates 
new production difficulties as soon as they occur. As the 


relay 


D-c 
power 
Supp! 


S fepping 


A iene 


Totalizer Analyzer 


Fig. 6—For convenience in combining several analyzers 
with one totalizer, the circuit was divided into two 
units, the totalizer which included the power supply 
and the analyzer with an adjustable reference level. 
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pointer of the meter approaches the upper control limit, 
iactory personnel are alerted to approaching trouble. 
An unusually large meter pointer was selected since it 
was desirable that the meter be readable from some 
distance. The count of the number of units rejected 
for each inspection item is visible through the opening 
in the panel of the characteristic analyzer marked 
“count.” The level at which the characteristic analyzer 
is to operate can be preset by the level selector knob 
and is continuously variable on both the 1 per cent and 
10 per cent models. The totalizer and characteristic 
analyzer units are inter-connected by means of cable 
plugs at the rear. Card holders are provided on the 
front of these units to identify the inspection operation 
being measured. 

At the end of a shift or at the end of a day’s run, the 
total count is observed and recorded, and the entire 
equipment reset to zero by moving the power switch 
down to the reset position. This resets the totalizer and 
all associated characteristic analyzers. As few as one or 
as many as ten characteristic analyzers may be used 
with one totalizer. The 1 per cent and 10 per cent 


Fig. 8—Panels are used as the main chassis on both units, 
and the d-c power supply is incorporated in the totalizer 
at left. Prewound precision resistor cards are used in- 
Stead of separate precision resistors in the totalizer. 
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Fig. 7—Redesigned quality control com- 
puter is smaller, easier to assemble and 
gives a continuous indication of quality 
level. Totalizer and the indicator are 
separate units, joined by multiple con- 
ductor connectors at the rear, permitting 
several analyzers to operate from a 
single totalizer. For convenience in as- 
sembling units, the analyzer case is just 
half the height of the totalizer. 


characteristic analyzers can be used 
interchangeably with totalizer. 

The redesigned instrument incor- 
porates the desirable features sug- 
gested by the use of the develop- 
ment equipment. Less time was re- 
quired to assemble this circuit, and 
it was a more versatile compact de- 
sign. Stepping switches were so lo- 
cated that the numbered disks, a 

standard part of each switch, were visible through an 
opening in the panel to give the desired count. Where 
possible, panels were used as chassis on which to 
mount components. On the totalizer, prewound precision 
resistor cards were substituted for separate resistors. 
The circuit is easily separated into two separate units, 
as shown in Fig. 8. This feature was useful for other 
reasons, because it provided that one or several char- 
acteristic analyzers could be used with one totalizer. 
Size of the units was designed with the height of the 
characteristic analyzer just half that of the totalizer 
for easy arrangement and installation, as shown in the 
headpiece illustration. This is a factory installation in 
which a photoelectric counter on the production line, 
connected to the totalizer units, counts the total pro- 
duction. Push-button contactors located at the various 
inspection stations along the production line are con- 
nected to each characteristic analyzer to count the num- 
ber of units rejected. OOO 
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Speed-Torque Curves on an Oscilloscope 


Complete operating tests can be made on all 
sizes of motors, during acceleration to full 
speed from standstill; to aid in design, pro- 
duction testing and matching motor to load. 


SHELDON CHANG 
Development Engineer, 
Robbins & Myers, Inc. 


N ELECTRONIC system has been devised by the 

engineering staff of Robbins & Myers, Inc. that 
traces the complete speed-torque curve of an electric 
motor on the screen of an oscilloscope during the 
fraction of a second it accelerates from standstill to 
full speed. The instrument, Fig. 1, can be used to 
test anything from a subfractional horsepower shaded- 
pole motor to a large polyphase induction motor. It 
is useful not only to the motor designer but also to 
the application engineer who requires speed-torque 
characteristics in order to match the motor to the 
load. Complete circuit details of the system, which is 
partly covered by patent No. 2,515, 630, are available 
to interested users on a license fee basis. 

Complete and thorough test of the speed-torque 
characteristic of an electric motor is essential to insure 
uniform high quality manufacture. However, because 
of costs, it has been the usual practice of the motor 
producer to confine its final production test to a few 
points on the speed-torque curve, such as the starting, 
pull-in, and pull-out torques. Such brake tests are 
good enough for most purposes, but they do not detect 
some hidden defects which influence only a limited 
portion of the speed-torque curve. With the oscil- 
loscope technique, because of the small cost involved, 
it is possible not only to test a large and expensive 


motor thoroughly, but also to extend such tests to 
inexpensive shaded-pole motors for which ordinary 
brake tests are considered luxuries. The flexibility in 
testing motors of different horsepower and speed is 
especially advantageous for assorted productions, large 
and small. 

For production testing, a transparent plastic cover, 
which has the speed-torque curve of a standard satis- 
factory motor drawn on it, is mounted on the face of 
the oscilloscope for comparison. Experience indicates 
that good motors almost duplicate one another, while 
bad ones fall so far from normal that there is not 
the slightest doubt about them. 

An exact knowledge of the speed-torque character- 





Fig. 1—Test panel for taking no-load readings on meters 
and speed-torque curve on cathode-ray oscilloscope. 


Fig. 2—Series of speed-torque curves of 1/20-hp shaded-pole motor: A—Sharp cusp produced with 2-bar skew on 
34-bar rotor. B—Improvement with 21-bar skew. C—Cusp almost eliminated with 3-bar skew. 
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istic is helpful to the application engineer in making 
a proper motor selection. A pronounced peak in the 
speed-torque curve is desirable in a fan duty motor 
to keep the speed constant at varying voltage condi- 
tions, for example, but the same peak may cause 
undue stress on a film or a recording wire. It is gen- 
erally desirable to have a constant-torque character- 
istic in most integral horsepower motors, but a machine 
drive with high starting friction may require a motor 
with high starting torque that levels down after 
starting. 

; One of the headaches to motor designers is the cusp 
in the speed-torque curve. It may be caused by poor 
winding distribution, insufficient skew, bad slot com- 
bination, a bad die-cast rotor or many other possibil- 
ities. By aiding in placing the cusp in its proper place 
and tracing out its shape, this testing device is as 
valuable to a design engineer as the X-ray equipment 
is to a doctor. 

Fig. 2 shows a series of photographs taken of the 
traces on the cathode ray tube that show how the cusp 
problem can be examined for a, 1/20-hp, 4-pole, shaded- 
pole motor with 34 rotor bars. With a skew or two 
rotor bars, a pronounced cusp is noticéd.in A at slightly 
over one-third of the speed. The position of this cusp 
strongly indicates that it is caused by the third har- 
monics. Traces B and C show the improvements ob- 
tained when rotors of 2'%-bar skew and 3-bar skew 
respectively are used in the same stator. 

Fig. 3 shows the speed-torque curve of a 4-pole, 
1/3-hp, capacitor-start motor. At about two-thirds of 
the speed, the torque drops from its two-phase value 
to its single-phase value and clearly indicates the speed 
of switch operation. The starting torque can be read 
at the point where the curve begins to bend. It is higher 
than the single-phase pull-out torque as represented by 
the peak to the right of the switch operating point. The 
faint vertical lines in these traces are caused by switch- 
ing surges and they are in no way related to the motor 
torque. 

General arrangement of this testing device is shown 
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Fig. 3—S peed- 
torque curve of 
capacitor - start 
motor, showing 
sharp drop’ in 
torque when cen- 
trifugal switch op- 
erates. 
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NEW DEVELOPMENTS, IDEAS AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Speed-Torque Curves on Oscilloscope 
New Computer Uses Diodes 


Solderless Connectors Improve 
Quality 
Constant-Torque Spring Motor 





Skein Winding Constants 
Low-Cost Liquid Level Control 
Stainless for Food Mixing Tanks 
Wide Range Oscillator 
Breaker Vibration Test 
Steel for TV Cabinets 
Heat-Absorption Refrigerator 


And other new ideas and 
developments of interest 











in Fig. 1. Immediately below the 12-in. cathode ray 
tube is the control panel with dials to adjust to the dif- 
ferent ranges of speed and accelerating time, which 
usually falls within the range of 0.1 to 1 sec. Below the 
control panel is the pickup instrument, which is applied 
to the end of the motor shaft through a friction coup- 
ling. To the left of the cathode ray tube are meters 
for no-load readings. Below the meters is the switch 
board to supply power to the motor to be tested. 

During testing, the operator presses the friction cup 
against the shaft, presses a small button on the handle 
and watches the speed-torque curve being traced on 
the screen. A relay automatically opens up the short 
circuits on the meters as soon as the motor comes to full 
speed. Thus, the entire speed-torque curve, as well as 
the no-load readings are checked in a second. 

The principle of operation of the device is that when 
a motor accelerates freely from standstill, the acceleration 
is proportional to the torque produced. If a d-c voltage 
is generated in proportion to speed, the voltage can be 
differentiated by a capacitor to obtain a current or a 
voltage proportionate to torque. By applying the two 
voltages to the two pairs of deflection plates of a cathode 
ray tube, a speed-torque curve can be traced. 

The main difficulty of realizing this idea lies in the 
strict requirements that must be met by the device 
which produces a d-c voltage in proportion to the speed. 
At first thought, it seems that a small d-c generator, 
with constant excitation, coupled to the shaft of the 
motor to be tested would do. But a d-c generator has a 
certain amount of ripple voltage, which is greatly exag- 
gerated by the differentiating and amplifying circuits, 
resulting in a number of fictitious peaks and valleys on 
the speed-torque curve if a curve can be traced at all. 
Because the ripple frequency is low, a ripple filter cannot 
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smooth such ripples out without eliminating the voltage 
due to speed variation. 

There are two apparent solutions to the ripple prob- 
lem: (1) Add inertia to make the motor accelerate so 
gradually that the voltage due to speed variation is not 
smoothed out by the filter; and (2) increase the ripple 
frequency by increasing the number of commutator bars 
of the generator. Considerable inertia has to be added 
to make a compromise design possible with tolerable 
amounts of ripple distortion and filter distortion. In- 
creasing the number of commutator bars is no solution 
either because, unless the commutator bars are absolutely 
uniform, the ripple voltage has a low frequency com- 
ponent with a period corresponding to every revolution, 
and this low frequency component is not affected by 
increasing the number of commutator bars. 

The present system is a modification of the second 
solution, with a photo-electronic device replacing the 
generator. Fig. 4+ is a block diagram of this device. 
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Pickup unit consists of an aluminum disk with 180 holes 
which interrupt a light beam falling on a photoelectric 
cell. It generates an alternating current with a frequency 
in proportion to the speed of rotation. This current is 
amplified to sufficient magnitude to operate a chain of 
pulse circuits which deliver a unidirectional current 
pulse of constant magnitude and duration to the low- 
pass filter for every cycle of the current generated in 
the photoelectric cell. These pulses are smoothed out 
by the low-pass filter, leaving their average value which 
is proportional to the number of pulses per second and, 
therefore, to the speed of the rotating disk. This d-c 
current is then differentiated by a capacitor-resistor net- 
work to obtain a current directly proportional to the 
torque. These two currents are amplified and applied 
to the two pairs of deflector plates of a retentive-type 
cathode ray tube. The electron beam of the cathode ray 
tube is intensified during the operating period by the 
small capacitor in series with the control grid. 

The voltage or current waves at the input and output 
terminals of the various stages are shown in the block 
diagram. The horizontal line represents the neutral 
level. The amplifier has a pentode tube which merely 
repeats the original wave form. The pulse or trigger 
circuit contains twin triodes which first produce an alter- 
nating voltage of square wave form (not shown). In 
order to make the pulses unidirectional, the output of 
the trigger circult is first differentiated to form sharp, 
line pulses, then fed to a “flip-flop” circuit consisting 
of a pair of triodes biased so as to pass only the posi- 
tive pulses. The ripple filter consists of a series of capaci- 
tors and inductances which smooth out the gaps be- 
tween impulses. 

The main advantage of this system lies in the fact 
that the speed voltage is not affected by the magnitude 
of the current generated in the pickup instrument, which 
is used only to trigger a self-contained pulse circuit. 
With properly designed power supply, it is not difficult 
to keep the current pulse constant and the device can be 
depended upon for quantitative results. Another advan- 
tage lies in the absolute uniformity of the current pulses 
so produced. Because of the uniformity, the low-fre- 
quency ripple does not exist, and a low-pass filter with 
relatively high cut-off frequency can be used. Since 
the time delay or distortion in the filter is inversely 
proportional to the cut-off frequency, the high cut-off 
frequency makes it possible for this device to respond 
quickly and follow closely the acceleration curve of an 
electric motor. 


New Computer Uses Diodes 


Electronic computer recently put into opera- 
tion employs germanium diodes for all switch- 
ing, using electron tubes for amplification. 


NDER construction for nearly two years, SEAC— 
the National Bureau of Standards Eastern Auto- 
matic Computer—has now been placed in operation. 
SEAC is a high-speed, general-purpose, automatically- 
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sequenced electronic computer developed to provide a 
high-speed computing service for Air Force Project 
SCOOP (Scientific Computation of Optimum Pro- 
grams), a pioneering effort in the application of scien- 
tific principles to the large-scale problems of military 
management and administration. SEAC will also be 
available for solving important NBS problems of gen- 
eral scientific and engineering interest. 
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Teletype, keyboard and printer at the operator’s control 
table are used for direct input and output in the new 
SEAC computer built by National Bureau of Standards. 







SEAC automatically performs all of the logical and 
arithmetical operations required to solve a particular 
problem when it is supplied with coded instructions and 
numerical data. By combining a vast number of simple 
operations into a complex, high-speed sequence, it can 
calculate the answers to any difficult computational and 
statistical problems whose solutions otherwise would be 
impractical in any reasonable time or energy sense. 

All operations are carried on in a binary number 
system. A sequence of 45 binary digits known as a 
“word” may convey operational instructions as well as 
numerical data. Two design features are largely respon- 
sible for the high computing speed: rapid pulse rate 
(1 me per sec) and large memory (512 words) capac 
ity. They make it possible to add or subtract pairs of 
l1-digit numbers 1100 times a second and multiply or 
divide them 330 times a second. These rates include the 
time it takes for the machine to search its memory for 
the numbers, operate upon them and return the result 
to the memory. An arithmetical operation of addition 
or subtraction alone is completed in 50 microsec; mul- 
tiplication or division is completed in 2500 microsec. 

Computing functions are carried on in four main sec- 
tions: an input-output unit, a memory unit, a control 
unit, and an arithmetic unit. The input-output unit is 
the link between the machine and its operators. Here 
information and instructions are fed in and answers are 
printed out. The memory unit acts as a file for in- 
structions and numbers while the control unit is direct- 
ing the flow of information through the computer. Sig- 
nals from the control unit perform the electronic 
switching which sends numbers and instructions to the 
right places at the right times. The control unit con- 
tinually refers to the memory unit for instructions in the 
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This typical chassis unit employed in the computer is 

the instruction register of the control unit. It holds an 

instruction “word” in continuous circulation through a 

48 microsec delay line coiled into the 10 aluminum 
shields mounted on back of chassis 


proper sequence, and the arithmetic unit directs it to 
perform. When the arithmetic unit has arrived at the 
solution required, the control unit directs the memory 
unit to send the answer to the output unit. 

The present input-output unit employs a manual key- 
board for direct input and a teletype printer for direct 
output, using a hexadecimal notation (base 16) to rep- 
resent numbers and instructions. Indirect operation is 





Behind a panel in the main computing section. All com- 

puting and switching is performed by germanium diodes 

mounted in clusters on tube bases; electron tubes are 

used only for amplification. Long tubes enclose continu- 
ously wound electrical delay lines. 
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accomplished through the use of punched paper tape, 
but the design allows for the later replacement of the 
teletype system by a faster magnetic wire system. The 
initial model of a magnetic wire input-output unit with 
a single serial information channel has already been 
planned. The time to read a block of 8 words in or out 
with the magnetic wire scheme is less than a tenth of a 
second ; with the present punched tape it is 16 seconds. 

The main memory now operating in the SEAC is a 
serial unit with a storage capacity of 512 words (8 
words in each of 64 acoustic delay lines). A word is 
stored as a series of sound waves travelling in mercury : 
waves generated by a quartz crystal at one end of a 
mercury-filled tube are received at the other by a simi- 
lar crystal. A special amplifier then transforms the 
sound enegy into electrical signals and returns the pulse 
sequence, at its original strength, to the first crystal. 
In this way a word is recirculated until it is called for 
by the control unit. Average access time in referring 
to a word in the memory is 168 microsec. Plans for 
future expansion call for the addition of a parallel 
memory system of 45 electrostatic tubes storing an ad- 
ditional 512 words with an access time of only 12 
microsec. 

SEAC has already solved an important problem in 
optics in the design of lenses and one in thermodynam- 
ics; and several mathematical problems of general in- 
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terest to pure mathematicians were solved earlier for 
the purpose of testing the machine. In one of these the 
machine was directed to compute the factors of any 
given number up to 100 billion. It rapidly determined, 
for example, that the number 99,999,999,977 has no 
factors and is therefore a prime number. In order to do 
this, the machine divided 99,999,999,977 by 80,000 
different trial divisors. SEAC generated each of these 
trial devisors, automatically establishing that each was 
a prime number. This problem, which would be two 
month’s work for a man operating a desk calculator 8 
hours a day, required only 30 min for its solution. 

In the development of SEAC, emphasis was placed on 
designing circuits especially for computer use rather 
than adopting the standard procedures of television and 
radar circuitry. All computing and switching in SEAC 
is performed by germanium crystal diodes rather than 
by electron tubes; tubes are used only for power am- 
plification. Standardized tube-and-transformer com- 
binations are used throughout the machine to simplify 
maintenance. The transformer method provides high- 
frequency coupling with a minimum of cross-talk be- 
tween circuits. These advances in circuit design as well 
as several unique construction features make it easy to 
add units to the machine, and the present version of 
SEAC could serve as the nucleus of a much large com- 
puter. gq0o0 


Constant Torque Spring Motor 


Prestressed flat spring stock reverse-coiled 
between two spools gives long running time 
at constant output. 


N USUAL types of spring motors, consisting of 

a straight strip of spring steel coiled on a hub, 
torque delivered decreases as the spring unwinds. The 
entire length of the spring is involved in generating 
torque and a portion of the stored energy must be 
employed in evercoming friction between coils. In a 
new type of spring motor developed by Hunter Spring 
Co., Lansdale, Pa., torque is produced by deflecting 
from its natural position only the short portion of 
the unwinding steel strip that is passing between two 
spindles. Torque produced is a function of the amount 
the portion between spindles is deflected from its free 
position; by control over prestressing the torque may 
be made constant through the length of the strip or 
may increase or decrease. 

If a spring with a uniform natural or free radius 
is coiled on a spindle with the same radius, and then 
forcibly wound on a spindle with a larger radius, 
the spring will run from the larger to the smaller 
spindle when the restraining force is released. The 
greater the differences in radius, the larger will be 
the torque developed. Maximum torque in minimum 
space is produced by back-bending the strip from one 
spindle to the other. 

Typical torque-vs-rotation curve for a conventional 
power spring is shown in Fig. 1. It cannot deliver its 
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total available energy (sone 1, 2 and 3) since some 


minimum torque is required to operate the driven 
mechanism, and the spring must be initially wound to 
that torque. Energy in zone 1 is thus not usable, and 
excessive torque in zone 2 beyond that required by 


Power 
SPIINg 
moror 


Torque required 
by driven | 
mecharisim | 


Zorré 2 - Neg ator rrofor 


Revolutions 


Fig. 1—As a conventional power spring unwinds, torque 
decreases; prestressed spring delivers constant torque 
over the entire operatng range. 
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the mechanism must be dissipated in some manner, 
usually by a governor. 

In the prestressed spring, exactly the torque re- 
quired can be delivered over the entire range of rota- 
tion, and the full amount of energy utilized (zone 3 
and zone 4). Long running times are readily secured ; 
note that zone 4 is approximately equal to the area 
of sone 1 and 2. In addition, there is no friction 
between coils. 

Power take-off is from the larger spindle which 
may be attached directly to the driven shaft or operate 
a gear train or drum-and-cable drive. For example, 
hand power tools on an assembly line can be spring 
supported without requiring the operator to fight 
strong retracting forces while using the tool, OG 0 0 





Fig. 2—Backbendng the prestressed steel strip as it is 

wound from the small spindle to the larger one stores en- 

ergy; when released, the spring delivers constant torque 
as it unwinds. 


Solderless Connectors Improve Quality 


How cost reductions in both material and 
labor were combined with better perform- 
ance in replacing brazed transformer connec- 
tions with solderless connectors. 


T. C. FREEDOM 
Project Engineer 
Aircraft-Marine Products, Inc. 


PLICES and terminals used in the round-wound 
transformers made by the Line Material Company 

of Zanesville, Ohio, formerly were brazed and there- 
fore depended upon the operator’s skill for a satisfac- 
tory joint. In addition to the brazing operation, the 
splices had to be taped and coated with a sealer or 
covered with an insulating sleeve. Fluxes used in the 


Fig. 1 (Left)—Absence of heat in the solderless connec- 
tions permitted the use of two pressboard spacers and 
eliminated necessity of tape wrapping and sealing which 
was required previously when the joints were brazed. 
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brazing operation caused corrosion of the parts and 
deterioration of the insulation. 
Several types of electrical connections were used: 


1. Crossover splices for series connections between 
coils. 
Lead extension splices for transition from solid 
coil conductors to stranded wire where flexibility 
is required. 
Lead end terminations for connection to bushing 
studs and tap changer studs. 


By previous methods, cross-over splices shown in 
Fig. 1 for the low-voltage windings were brazed by 
resistance heating and then taped and coated with a 
sealer. However, by using two solderless butt con- 
nectors installed with a pneumatic hand tool the last 


Fig. 2 (Right)—Six connectors and four terminals used 
on the low-voltage side of this transformer all have the 
same barrel diameter and can be crimped with the same 
tool. Labor savings on these connections is 50 per cent. 
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Fig. 3—With solderless terminals, lower cost tubing with 
better insulating characteristics could be used on these 
lead-extension splices because of the absence of heat. 


two operations are eliminated. Since no heat is used in 
making the splice two pressboard spacers can be in- 
stalled on the wires before completion of the splice and, 
as shown in Fig. 1, no additional insulation is re- 
quired. 

Four low-voltage extension splices shown in center 
of Fig. 2 use solderless connectors that are identical 
to the cross-over connections since they join the same 
type and size of wire. (The same solderless connectors 
could be used even if the extensions were stranded 











Problems of vibration in electrical cords supply- 
ing power to moving parts can be solved by special 
retractile cords such as this one made by Koiled 
Kords, Inc., Hamden, Conn.. Used to deliver power 
to a solenoid mounted on a cutter slide of an auto- 
matic gear cutting machine made by Gould & Eber- 
hardt, Inc., Irvington, N. J., the coiled cord with a 
neoprene jacket effectively withstands vibration and 
will extend to five times its retracted length. 0 0 0 








Fig. 4—Solderless methods on the high voltage tap- 
changer studs cut labor costs 60 per cent. 


cable.) Ring-tongue terminals are attached to the low- 
voltage lead extension ends providing ready connec- 
tions to the bushing studs as shown at top of Fig. 2. 
At this point the end terminals are shown in position 
but not crimped since the insulation sleeves, shown at 
the base of the transformer, have not been installed. 
Actual installation of the terminals is shown in Fig. 3. 
Again, because of the absence of heat with the solder- 
less method, a lower cost insulation tubing is used 
that has better insulation properties. 

By specifying the same wire size throughout the 
low-voltage side when making the change to solderless 
connectors, all six splices plus the four end terminals 
use connectors and terminals with the same barrel size, 
and only one crimping tool is required for wiring the 
low-voltage side. Labor saving on the low-voltage side 
of the transformer is reported to be 50 per cent of the 
previous method. A breakdown of cost for the cross- 
over splices indicates a saving of 30 per cent on mate- 
rials and 82 per cent on labor. A savings of 66 per cent 
was reported in the cost of insulation sleeving for the 
four lead extension splices. 

To facilitate a total change to solderless methods of 
connection, the design of the high-voltage tap-changer 
studs was changed and special tools were designed to 
provide crimping as shown in Fig. 4. Heavily insulated 
high-voltage stud shown rising vertically from the tap 
changer frame is prefabricated in a press and die setup 
with a ring tongue terminal installed in one end and the 
high-voltage bushing stud on the other. Labor saving 
on the high-voltage side is 60 per cent for tap-changer 
stud installations and 40 per cent for high-voltage 
bushing stud installations. 

With the more apparent or direct cost savings, there 
were several other advantages to solderless connectors. 
Problems of corrosion were eliminated since no fluxes 
were used. Solderless connections are easy to control 
and inspect. An incorrectly installed terminal or con- 
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Simple low-voltage circuit for low-conductivity 
liquids isolates control from ground. 


FRANK E. REEVES 
Senior Electric Engineer 
Barnard and Burk 


NLY equipment required for this liquid level 
QO control consists of the electrodes and two inex- 
pensive control relays of the vending machine variety. 
Electrode assembly can be easily fabricated using a 
standard pipe bushing with the two electrodes held in 
place and insulated by some common form of insulating 
compound. If the liquid being controlled is water, a 
brass bushing and brass electrodes will usually be found 
to be suitable, embedded in a resin or tar-base com- 
pound. With other liquids, the metal and insulating 
compound will depend on the corrosive nature of the 
fluid. Although the electrodes may be suspended in the 
main tank, it may be found more convenient to install 
them in a vertical riser from a tapped hole in the wall 
of the tank. 

Both the schematic and the elementary diagrams are 
shown, with the liquid below the lower tip of the Low 
electrode. When the circuit is energized, the pump 
motor will start (or a solenoid value may be energized ) 
to raise the level of the liquid. When the liquid rises and 
makes contact with the Low electrode, the coil of relay 
R, is energized and the relay contacts closed to set up 
the circuit for relay Ro. When the liquid rises to the 
level necessary to make contact with the High electrode, 
the coil of relay Re will be energized causing its norm- 
ally open contact to close, and its normally closed con- 
tact to open. The pump will be shut down, and relay 
R» will be electrically sealed in through its own norm- 
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nector is easily recognzed by quality control inspectors. 
Operator training for crimping is negligible whereas it 
requires at least two months to train an operator in 
good brazing technique. Terminal installation equipment 





Low-Cost Liquid Level Control 












Pump moror or 
solenoid valve 








Liquid reaching probe causes R, to close, setting up circuit for R2 to open motor circuit when level reaches upper 
probe. Motor circuit is restored when level again falls below lower probe. 
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ally open contact. When the level drops below the lower 
tip of the High electrode, no action occurs since Ro is 
sealed in. When the liquid drops below the Low elec- 
trode however, the coil of relay R, is de-energized, and 
the opening of its contact will unseal relay Ry causing 
it to drop out. Closing of the normally closed contact 
of Ry will re-start the pump motor. By utilizing a 
normally open instead of a normally closed contact on 
Ry for the control of the pump motor, the pump may 
be used to /ower water in a tank or sump. 

It will be noted that L; is connected to the tank 
which must be of conducting material. In the schematic 
diagram, a control transformer is used in order that 
the voltage on the electrodes may be different from 
the supply voltage. The control voltage may be higher 
than the supply voltage if there is no danger of electric 
shock and if the conductivity of the liquid is too low 
for satisfactory relay operation. If there is a shock haz- 
ard, the transformer may step the voltage down to a 
low value. If the conductivity of the liquid is insufficient 
under such conditions, it may be necessary to resort 
to low-energy or “sensitive” relays. The standard vend- 
ing machine relays will usually be satisfactory if the 
liquid is water, and if the supply is 115 volts a-c. At 
24 volts, sensitive relays will probably be necessary 
with water. 

Coils for vending machine relays operate satisfac- 
torily on approximately 5 va. Sensitive relays require 
only a small fraction of a volt-ampere. The transformer 
may also be used as an insulating device to permit the 
use of an ungrounded control circuit. In such a case, 
the ratio could be 1:1. 

One of the advantages of the scheme described is 
that it may be used in a closed tank under pressure. 
Packing glands for moving shafts required for a float 


Purnp or 
Ry R2 solenord valve 
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required so little maintenance compared to the condi- 
tioning of brazing tongs, electrodes, leads and clamps 
that maintenance savings ran 65 per cent for material 
and 95 per cent for labor. Ooo 
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a Clamp Volt-Ammeter. 


WESTON 


Albany + Atlanta » Boston  Buttalo « Charlotte » Chicago» Cincinnati « Cleveland « Dallas Denver» Detroit + Houston « Jacksonville + Knoxville Little Rocks Los Angeles + Meriden + Minneapolis « Newark « New Orleans 
New York * Orlando « Philadelphia ¢ Phoenix * Pittsburgh « Rochester « San Francisco Seattle « St. Louts » Syracuse « Tulsa « Washington, D.C. ° in Canada, Northern Electric Company, Ltd., Powerlite Devices, Ltd. 
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Durability, resistance to rust and lifetime lus- 
ter were major factors in selection of Carnegie- 
Illinois 18-8 stainless steel by designers at Alloy 
Manufacturing Co. for the food-process mixing 
tanks in the foreground. Polishing operation re- 
moves discoloration from welding operation on 
hinge and motor mounting bracket. Stainless tanks 
in the background are for water softeners; paper 
covering on tanks is partially removed to show the 


longitudinal weld. Ooo 


switch are not necessary. This circuit has been used on 
vending machines dispensing carbonated beverages, but 
some difficulty was experienced in selecting suitable 
electrodes to prevent the slight arcing between the tips 
of the electrodes from imparting an undesirable metallic 
taste to the liquid. Oo 0a 


Skein Winding Constants 
A. F. PUCHSTEIN 


Consulting Engineer 

Motor designers are often confronted with skein 
windings and questions concerning their behavior or 
calculation, such as: 

1. What is the relation between emf, flux, frequency 
and number of turns? 

2. What is the relation between these quantities and 
the magnetizing current? 

3. What physical actions take place? 

To answer these and related questions, consider the 
winding shown at (a) in which the strand consists of 
N turns. This is equivalent to diagram (>) for which 
the emf formula can be written, 


4 
E = 4446N —f xX 108 
2 


_ 


in which E emf generated 


6 = maximum flux per pole 
N = number of turns 
p = number of poles 


f 


As shown, E has one-half the value it would have ina 


frequency 
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concentrated winding with N series turns. This is so ™ 
because the flux for each pair of N and S poles inter- 


links the strand only once. 

To study the magnetizing current, consider the ful] 
and dotted lines in (c). We may reason that each pole 
is surrounded by one turn. If the dotted lines are re- 
moved, this is equivalent to removing one-half of the 


turns (as in a two-layer winding). But if the now } 


half-full slots are filled up in skein fashion, we then 
have the full number of turns again. That is, it is im- 
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material which arrangement is selected so long as the 
total conductors are the same. 

For those of a more scientific turn of mind, particu- 
larly if the dimensions or separations are unequal or 
large, the action can be studied by Ampere’s law: 


i sina 
sH = —— 3s 
10r? 
where H = flux density in air 
1 = current in conductor 
a = angle between radius and centerlines 


distance between conductor and point at 
which flux is measured 
s = conductor length 


r 


Referring to (d), this law merely says that a current 

of i amperes flowing in an element of conductor with a 

length 8s, sets up a magnetic flux density in air equal 

to 8H ata point p distant r cm from the element when 

the angle between the radius and center lines is a. By 

making the summation which this implies, we can ob- 
(Continued on page 208) 
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BALDOR STREAMCOOLED Polyphase 
Motor, 1 to 20 HP. 


BALDOR STREAMCOOLED MOTORS are totally enclosed, 
yet are constantly and efficiently cooled by a guarded outer- 
mounted fan forcing air over the entire exterior of the motor 
frame ...as indicated by arrows in the above picture. This 
additional protection is an outstanding feature of all Baldor 
motors. 


BALDOR STREAMCOOLED Direct 
Current Motor, 1 to 5 HP. 


Dust, dirt, lint, ete., cannot reach the inner mechanism of 
the motor to CLOG UP and reduce the operating efficiency 
of the motor. These motors, therefore, require LESS FREQUENT 
CLEANING ... LESS SERVICING. 


. 
¥ 
v 
¥ 
3 
¥ 
¥ 
¥ 
¥ 
¥ 
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BALDOR STREAMCOOLED Single 
Phase Motor, % to 72 HP. 


BALDOR STREAMCOOLED Round 
Frame Motor, Ys to % HP., Single 


Phase, 3 Phase, and Direct Current, 
BALDOR STREAM- . 


COOLED Face-mounted Motor, Single 
Phase, 3 Phase, and Direct Current. 


— 


BALDOR STREAMCOOLED Face-mounted 
Vertical Motor, Single Phase, 3 Phase, 
and Direct Current. 


GENERAL OFFICES AND FACTORY, ST. LOUIS 10, Lom 
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A-C BRAKEMOTOR HAS BRAKE WINDING IN STATOR SLOTS 





HARACTERISTICS of both d-c dynamic braking and 

operation of an a-c squirrel-cage induction motor are 
combined in a compact a-c brakemotor which is gener- 
ally interchangeable with a standard NEMA frame a-c 
motor of equivalent horsepower. Normal single phase a-c 
power is used for braking; permits simple and inexpensive 
controls. Only major difference between this brakemotor 
and any other a-c induction motor with a squirrel-cage 
rotor is the incorporation of a single-phase brake winding 
in the stator slots. Stator iron-stacking is usually increased 
to compensate for slot space occupied by brake winding. 
Increase in stacking may necessitate a larger frame size 
than a standard motor of equivalent rating. Brake winding 
is essentially a two-phase multipolar winding arranged so 
that no voltage is induced from motor winding. One phase 
is connected to the power supply for braking; other phase 
is shorted through a capacitor. Winding with capacitor 
converts normal single-phase power from motor action to 
braking action at speeds below synchronous for the multi- 
polar winding. Brake winding is inexpensive and has life 
comparable to the windings of any standard squirrel-cage 
motor. 

Performance curve shown above is generally character- 
istic of forward and braking torques. Forward operating 
characteristics are standard, depending upon load, duty 
cycle, and temperature requirements. Reversing is not 
affected by the brake winding, and brake is effective in 
either direction of rotation. Special brake windings can be 
furnished for applications requiring average braking 
torques up to four times rated full-load torque. Braking 
action is smooth because of the inductance in the circuit 
and therefore causes no jolting or backlash. As motor ap- 
proaches a standstill brake torque diminishes rapidly ; below 
50 rpm there is no braking action other than friction. 
Brake winding has no reverse torque. 

Only a SPDT switch with “Off” position is required for 
control of small single-phase brakemotors. Brake position 
should be manually held to prevent undue energization time 


















/ 
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of the brake winding. Also a starting contactor with push- 
buttons can be used. Start and running windings are ener- 
gized by the “On” button through the contactor. Depress- 
ing “Off” button disconnects the running winding and 
connects single-phase to brake winding through a pair of 
NO contacts on the “Off” button. In applications where 
automatic braking control is desired, either sequence or 


Brake winding 





time delay contacts must be used to de-energize the brake 
winding. Schematic is shown above. No damage will result 
from simultaneous energization of brake and running wind- 
ing but motor temperature rise will be accelerated. 
Brakemotor can be used in applications where quick stop- 
ping is desirable, where ratio of load inertia to frictional 
drag is not great, where holding is not essential, and where 
rotational freedom after braking is desired. Even in appli- 
cations where a mechanical brake is needed for holding, 
brakemotor can be used advantageously to reduce wear on 
mechanical brakes. By dividing the braking between air 
gap and brake surfaces, mechanical brake life can be mul- 
tiplied several times. Both fractional horsepower sizes and 
NEMA frame sizes to 284 are available in single and 
polyphase ratings. Can be furnished with special mounting 
and braking features. Applications include drilling ma- 
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To aid readers in placing their needs and problems before sup- 
pliers without a delay, complete mail address is given for 
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each item in this department. In writing to the manufacturer, 
please mention ELECTRICAL MANUFACTURING as your source. 
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SYLVANIA...and Chicago Molded Plastics 


@ Sylvania... one of the oldest manu- 
facturers of radio tubes... now presents its 
frst radio receiver. This new unit has ex- 
cellent tone quality and, by the utilization 
if four multt- purpose tubes, delivers six-tube 
Studio Clear’’ performance. It is available 
with either black, walnut or ivory plastic 
abinet and, like other Sylvania products, 
taking its place among the leaders. 

Ve feel it is significant that, in producing 
ts first radio, Sylvania entrusts the molding 
fthe cabinets to Chicago Molded who were 
the first to mold radio cabinets from modern 
plastic materials. 

* * * * 


Topay, with the completion of a 
Substantial addition to our plant, 
Chicago Molded will have nearly 
thtee acres devoted exclusively to 
custom molding of plastics. Big? 
Yes. It’s simply the logical result 


of more than 30 years of sound, 
consistent growth based on sincere 
service to industry. 


During these years we have been 
responsible for many important de- 
velopments in plastics molding. We 
have pioneered the development and 
production of many new molded 
plastics products. We have not just 
kept abreast of the times, but always 
a few steps ahead. 


Our plant houses the most modern 
facilities including every needed size 
and type of equipment for compres- 
sion, injection and plunger molding 
of even the largest pieces. Our mold- 
making department is second to none 
in the industry. And our engineering, 
designing and product development 
personnel includes outstanding au- 
thorities in plastics. 


Perhaps that’s why so many indus- 
trial leaders come to Chicago Molded 
... not just once, but again and again. 
We believe you, too, will find it 
worth while to discuss your plans 
with a Chicago Molded engineer. 
Write or phone. There’s no obli- 
gation. 


CHICAGO 


MOLDED 


PRODUCTS 
fo) Tete) -V-Wale.| 


1024 N. Kolmar Ave. Chicago 51, Illinois 


Representatives in 
principal industrial centers 


eS COMPRESSION, INJECTION AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 
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chines, lathes, milling machines, boring machines, cylin- 
drical grinders, tool and cutter grinders, pedestal grinders, 
polishing heads, conveyors, elevators and lifts, cranes, 


hoists, winches, rolls, slitters and stretchers. Standard Elec- 
tric Div., Standard Dayton Corp., P. O. Box 1001, Dayton 
1, Ohio. 


ROTARY MAGNETIC SWITCH HAS NO CAMS OR SPRINGS 


SING magnetic attraction and repulsion as the actuating 
force, rotary magnetic switch has SPST contacts rated 
for 5 amp noninductive loads at 110 volts 60 cycle. Two 
U-shaped permanent magnets are used; one placed on the 


rotating shaft and the other on the armature of a redesigned 
relay frame without a coil. When magnets are in proper 
polar arrangement contacts close. Upon further rotation 


magnets become out of phase and contacts open. Distance 
between magnets is approximately 0.015 in. Assembly has 
no springs or cams; sealed precision ball bearings are used 
on shaft. Switch will operate accurately at shaft speeds up 
to 1500 rpm; rotation can be in either direction. Can be 
mounted from shaft alone in any position. Applications in- 
clude electric counters, flashers, safety-shut-off devices, and 
time studies. Drive shaft and leads can be furnished to 
specification. 

A special adaptation of this principle using magnets to 
actuate a mercury switch is also available. Adaption is 
designed to actuate electronic-capacitor-millivoltmeter cir- 
cuits at speeds up to 3600 rpm. Torque required on shaft 
is small. Contacts are hermetically sealed and have life of 
approximately 60-100 million operations. Mercury tube 
contains a soft iron vane suspended on a hair spring. Ag 
magnets rotate mercury contact is made and broken. Shaft 
is 3 in. long x % in. diam. Contacts are rated for % amp 
noninductive loads at 110 volts 60 cycles. Walworth Con- 
trols Co., 777 New Britain Ave., Rocky Hill, Conn. 


IHP SINGLE-PHASE REPULSION-INDUCTION MOTOR 


OMBINING the high 
starting torque of the re- 
pulsion motor with the con- 
stant speed characteristics of 
the induction motor, type 
SCR repulsion-induction mo- 
tor is available in 5, 7% and 
10 hp ratings, all 1800 rpm. 
Single-phase 115/230 volts 
a-c is required by 5-hp model 
and other two operate from 
230 volts. Starting currents 
conform to NEMA classifica- 
tion Design M. Motor has 
two windings, a cast squirrel- 
cage winding and wire-wound 
repulsion winding which ter- 
minates on commutator. Re- 
pulsion winding predominates at start while squirrel cage 
becomes active automatically without use of switches as 
motor, gains speed. Typical applications include air and 
refrigeration compressors, pumps, stokers, floor surfacers 
and farm uses such as hay curing, wood sawing, silo filling, 
hay blowing, cold storage and feed grinding. Construction 
details: open dripproof frame with screens in end bells; 
feet integrally cast with frame, ribbed and stiffened. Bear- 


ings mounted in end bells. Die-cast brush yokes with slots 
permit change of direction of rotation. Clock spring pro- 
vides proper tension on brushes. Leads have terminals 
pressed on. Rotor and stator are wound with quadruple- 
coated vinyl-acetal wire. Cooling is provided with a single 
cast aluminum fan. Motors available in NEMA frames 
254, 324 and 326. Apparatus Dept., General Electric Co., 
1 River Rd., Schenectady 1, N. Y. 


MAGNETIC AIR VALVE USES ROTARY ACTION PRINCIPLE 


IGH CAPACITY and fast operation are combined in 

Class 9043 magnet-operated 3-in. valve employing a 
rotary member instead of a slide or poppet. Small in size, 
it measures only 4 x 6% x 53% in. Unit is a four-port 
four-way valve designed to control double-acting air cylin- 
ders such as used on spot welders, press clutches, machine 
clamps, tools and lifts. Unit may be converted to three- 
way or to two-way NO or NC valve by plugging the 
proper ports. All orfices, chambers and ports have a cross- 
sectional area equal to that of 34-in. pipe and therefore valve 
has practically no throttling effect. Operates on pressures 
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from 1 to 100: psi at speeds up to 5 cps continuously or 10 
cps on intermittent duty. Magnet coils are available for 
voltages from 12 to 600 volts 25, 50 or 60 cycles. Power 
demand for continuous operation is approximately 15 watts; 
38 volt-amp at 60 cycles, 215 volt-amp inrush. Valve body, 
manifolds, and rotor are cast manganese bronze; rotor has 
hard chromium finish. Armature and magnet frame lami- 
nations are hardened. Pivot bearings are bronze oilite. 
Magnet coil is vacuum impregnated. Armature lever 1s 
aluminum for low inertia and rapid response. Lever roller 
is graphite impregnated nylon. Bronze insert in armature 
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For TV, FM, and AM... RCA preferred-type receiving tubes 
offer these important advantages... 


Flexibility RCA preferred-type re- 
ceiving tubes cover virtually every tube 
function essential in TV, AM, and FM 
teceivers ... and allow the engineer 
latitude to express individuality in his 
circuit designs. 

Performance — These types have dem- 
onstrated their reliability over a period 
of time in circuits of widely different 
designs. Proved in service, they are 
most likely to succeed in future 


designs. 
ila 
( > j 
aw 
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Economy — This group of 44 tube types 
represents more than half of RCA’s 
current receiving tube volume. By 
concentrating production on these 
few types, substantial savings are real- 
ized in manufacturing costs which are 
passed on to the equipment manufac- 
turer... and quality and uniformity 
are sustained at a high level. 

Standardization— By concentrating 
on RCA preferred tube types, the 
equipment manufacturer also benefits 


by his ability to standardize on com- 
ponent parts... resulting in purchas- 
ing and stocking economies. 


A reference booklet (3F953), describing 
RCA’s preferred-type receiving tubes and a 
wall chart (3F955R), listing these types, are 
available with- 

out charge. 

Write RCA, 

Commercial 

Engineering, 

Section I41R 

Harrison, 

New Jersey. 


The Fountainhead of Modern Tube Development is RCA 


CORPORATION of AMERICA 


TUBES 


HARRISON, NH. J. 


















lever at point of suspension decreases friction. Armature 
is suspended between forks of armature lever by a phenolic 
impregnated linen pin. Cast-iron mounting base provides a 


























support for the magnet structure and valve; has tapped 
holes for piping connections. Square D Co., Industrial 
Controller Div., 4041 N. Richards St., Milwaukee 12, Wis. 


MINIATURE INSULATED TERMINALS 


Designed to meet requirements of miniaturization pro- 
gram in electrical and electronic equipment, miniature ter- 
minals X1980 have voltage breakdown ratings up to 5800 
volts. Three lengths of dielectric are available: 7/32, 9/32 
and 11/32; voltage breakdowns are 3300, 4500 and 5800 


























































volts rms respectively at 60 cps. Smallest terminal has 
overall length of only % in. Insulator material is JAN-I-10 
grade L-5 ceramic, silicone impregnated for resistance to 
fungi and. moisture. Threaded and rivet type brass ter- 
minals available. Mounting stud is cadmium plated and 
solder lug is bright alloy plated. Cambridge Thermionic 
Corp., 445 Concord Ave., Cambridge 38, Mass. 


GERMANIUM DEVICES 


Two transistors, two germanium diodes and a ger- 
manium quad have been added to manufacturers’ line of 
germanium products. Transistors, types SX-4A and Z-2, 
have a metal case with two silver-plated phosphor bronze 
connecting pins. Type SX-4A has a power gain of be- 
tween 13 and 20 db with 0.1 volt input at 5 kc. Maximum 
ratings are: emitter d-c current of 1 ma; collector d-c 
current of 2 ma and emitter rms signal of 0.3 volts. Z-2 
units have characteristics suitable for trigger circuits. Two 
germanium diodes, 1N69 and 1N70 are built to JAN 
specifications. Both solder or clip-in mounting available. 
Continuous reverse working voltage of 1N69 is 60 volts, 
peak current is 126 ma, average current is 40 ma, surge 
current is 400 ma and working temperature is 70 C. For 
1N70, continuous working voltage is 100 volts, peak cur- 
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rent is 90 ma, average current is 30, surge current is 350 
ma and maximum operating temperature is 70 C. With ] 
volt forward voltage on the 1N69 at 25 C, current is 5 
ma min; with 10 volts reverse voltage, current is 5 ma 
max; with 50 volts reverse, 0.85 ma max; peak reverse 


— 


2 
a 


voltage is 75 volts. For the 1N70 at 25 C, specifications 
are: with 1 volt forward voltage, current is 3 ma min; 10 
volts reverse voltage, 10 microamp max; 50 volts reverse 
voltage, 410 microamp max; and peak reverse voltage of 
125 volts. Germanium quad, G-9, is a combination of 
specially selected diodes with matched characteristics, 
Diodes are hermetically sealed in radio tube shell with 
standard octal base. Electronics Dept., General Electric 
Co., Electronics Park, Svracuse, N. Y. 


CENTER-COOLED SELENIUM RECTIFIERS 


Cooling is provided in line of Centre-Kooled selenium 
rectifiers by special spacers placed in the center of the stack, 
Models in line have current ratings ranging 65 to 600 amp 
at 130 and 25 volts respectively. Maximum inverse peak 
voltage on 130-volt models is 380 volts; on 160-volt models, 
440 volts; and on 25-volt models, 35 volts. Approximate 
rectifier drop on 130-volt models is 5 volts ; 160-volt models, 
8 volts; and 25-volt models, 2 volts. Maximum operating 
plate temperature is 85 C on all models. Locating pin can 
be rotated in 90 deg steps on either side of rectifier. 










Polarity is indicated by color coding. Each spacer also 
acts as spring to assure constant assembly pressure. End 
plates are phenolic. Rectifier Div., Sarkes Tarzian, Inc. 
415 N. College Ave., Bloomington, Ind. 


WIRE-WOUND RESISTORS 


Precision noninductive resistors in %, 1 and 2 watt rat- 
ings are wound on ceramic forms with resistance alloy 
wire to give desired temperature coefficient. Resistance 
range is 0.1 to 5 megohm. Temperature coefficient 1S 
+0,002 per cent per deg C for resistances up to 2500 ohm 
and 0.017 per cent per deg C above 2500 ohm. Tolerances 
of +1, 0.5, 0.25 per cent are standard, +0.1 and 0.05 per 
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SEYMOUR 
Nickel Silver 


Ls & 


Your product may not be hollowware — but if you need an alloy of such 
extreme ductility that it flows smoothly under the die, requires a minimum of 
anneals, and finishes to a beautiful, silvery-white color, you will naturally 


be interested in Seymour Nickel Silver. 


Write us about your product, and if your present alloy is not all that it 
should be, we believe we can be of real assistance to you. Samples of sheet, 


wire or rod will be submitted to manufacturers on request. 
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cent special. Coil forms are nonhygroscopic ceramic with 
No. 6 screw hole through center. Standard units are im- 
pregnated with moisture and salt water proofing com- 
pounds; label is funginert acetate. Coils are wound re- 
versed, balanced winding in each pie section minimizes in- 
ductance up to about 50 kc. Lug terminals. Lead terminal 
types are available in watting ratings range from 1/20 to 
1 watt and resistances from 50 ohms to 1 meg. Mepco, 
Inc., 37 Abbott Ave., Morristown, N. J. 


COMPACT MAGNETIC STARTER 


Reduction of overall size to only 11 x 10 x 7% in. is 
accomplished in this size 4 magnetic starter by using a 
compact right-angle balanced mechanism. Multiplying bell- 
crank transfers motion from a vertical to a horizontal plane. 
Four-pillar guided alignment gives straight-line action and 
positive contact. Arc is extinguished by guiding across 
and between quenching and baffle plates. Heat resistant 
silicon chute encloses each contact which is shaped to form 
a magnetic blow-out field forcing the arc in the correct di- 


rection. Wiring is straight through; terminals and contacts 
are accessible from the top. Thermal-overload relays have 
one piece interchangeable heaters with current ratings from 
40 to 148 amp for tripping at 40 C. Starter comes equipped 
with standard coils recognized as rated at 120, 240, 440 and 
550 volts 50-60 cycle; special coils can be supplied for other 
voltages and frequencies including d-c. Base and hood are 
molded of alkyd thermoset with high arc resistance. Con- 
forms to NEMA ratings for size 4 magnetic starters. Con- 
tacts are rated for 25, 50 and 100 hp at 110, 220 and 440- 
550 volts respectively. Arrow-Hart & Hegeman Electric 
Co., 103 Hawthorne St., Hartford 2, Conn. 


MOTOR-DRIVEN AUTOMATIC TIMER 
Four different interval 
combinations may be set by 
a single dial control on 
Model X-1000 timer driven 
by a synchronous motor. 
Each interval is infinitely 
variable from 5 min up to 
length of period selected; 
periods are 5, 7, 11 and 23 
hr. When used for defroster 
service, starting time can be 
set for any time of day or 
night. Controlled time, set by a toggle switch, can be 
either time “On” or time “Off.” Setting is done with two 
dials one of which shows actual time of day; there are no 
pins to set, cams, or levers to adjust. Junction block is ac- 
cessible by conduit from two sides and bottom. Operates on 
either 110 or 220 volt 60 cycle. Contacts are rated at 30 
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amp capacity, 100 amp inrush. Special models available 
for 25 or 50 cycle. Temperature range of operation js 
—67 to 150 F. Basic Products Corp., 1617 N. Harrison 
St., Ft. Wayne 7, Ind. 


TWO-PIECE CONNECTOR 


Only two parts, a bronze collar and screw or nut, com- 
prise this electrical connector that accommodates two con- 
ductors. Connection is made by inserting the wires and 
tightening the screw or nut. Sidewalls of collar keep wires 
in place. Connector can be used with screw in top ex- 
tending through collar to a tapped hole, or collar can be 
mounted on a stud with wires clamped by a brass nut. Two 


sizes are available, FT10 and FT8. Wire ranges are 10, 12, 
14, 2 No. 12, 2 No. 14 and 8, 10, 12, 14, 2 No. 10 respec- 
tively. UL-approved where combination is acceptable. Ilsco 
Copper Tube & Products Co., Inc., Station M, Cincinnati 
27, Ohio. 


LOCKING SCREWS 

Ratchet-like structure of teeth on bearing surface of Spin- 
Lock screws grip fastened surface and lock when screw 
tends to loosen. Teeth are angled on advancing side to allow 
tightening, vertical in back to bite into surface and pre 
vent loosening. As screws. are tightened, screw head rim 
flexes and exerts a constant pressure against the fastened 
surface. Four types of heads: hex, pan, truss and flat 
Driving method can be slot, Phillips recess or clutch recess, 
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Machine threads and two tapping threads can be furnished: 
Machine threads are available in No. 4 to 34 in.; tapping 
thread type A in No. 4 to 24 diam; tapping thread type B 
in No. 4 to 3% in.; and hex head screws in No. 4 to 4 in, 
Screws can be hopper fed. Russell, Burdsall & Ward Bolt 
and Nut Co., Port Chester, N. Y. 


HYSTERESIS TORQUE DEVICE 


Using the hysteresis torque principle, hysteresis brake 
when applied to control yarn tension will apply equal tei 
sion to all ends from creel to warper and will eliminatt 
scuffing and excessive flexing of delicate yarns. It als0 
provides simplified pre-setting of any tension desired in a 
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1951 KAISER Takes 
SPEED NUT Route 


To beller assembly 


When the sleek, new Kaiser for 1951 was taking 
shape on designers’ drawing boards, an im- 
portant economy and performance decision was 
made. On the basis of previous experience, it was 
agreed that maximum use should be made of 
SPEED NUTS for vital fastening functions. 
From bumper to bumper of the new car, K-F 
engineers made the most of the cost-saving, 
product-improving assembly advantages of 
SPEED NUTS. Result... there are 269 of these 
lightning-fast, self-locking fasteners used for 
various attachments on all Kaiser models. 


The new 1951 Kaiser 
Deluxe, 4-Door Sedan 
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Kaiser-Frazer’s reasons for specifying SPEED 
NUT brand fasteners can be yours: they’re the 
most economical and effective fasteners ever de- 
veloped. Let us prove it with a comprehensive 
Fastening Analysis of your product. Meanwhile— 
get your copy of “Savings Stories”, a book-full of 
cost-saving fastening ideas. 

Ask your Tinnerman representative for a copy, 
or write: TINNERMAN PRODUCTS, INC., 
Cleveland, Ohio. In Canada: Dominion Fasteners 
Ltd., Hamilton. In England: Simmons Aeroces- 
sories, Ltd., Treforest, Wales. 


The following Tinnerman Fasteners 
are used in the assembly of this 
model 134 "": ond “J type 
SPEED NUTS, 45 SPEED CLIPS*, 14 
Push-On type, 12 SPEED GRIP* Nut 
Retainers and 43 miscellaneous types 
Shown at left—how ‘‘J'’ types attach 


front fender splasher to body 













































































































612 Lafayette St., Fort Wayne, Ind. 
Mfrs. of Paper Tubing for the Electrical Industry 


DO YOU KNOW? ig 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. - .add attraction—safety—service ? 


— what lamp fo use 
— how to use it 

— what it will do 
— what it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 


@ Built-in Resistor @ Patented 
@ U/L Listed © Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


Ny FE W! MHANDBOOK OF PILOT LIGHTS.” 


Write us on your design problems. 





Foremost Manufacturer of Pilot Lights 





The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N, Y. 









Square « Round « Rectangular 
450” to 25” I.P. 
14" to 30” Long 


You find PARAMOUNT 
Spiral Wound Paper Tubes 
at the core of coil dependa- 
bility in nationally known 
roducts and equipment. 
hat’s proof they’re made 
right to wind right and stay 
right on the job. Hi-Dielec- 
tric. Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any 
combination, wound on auto- 
matic machines. Vast range of 
stock arbors. Special tubes 
engineered for you. 


NEW! Moisture-resistant Shellac 
_ bonded Kraft tubing. 


WRITE 
ON COMPANY 


LETTERHEAD FOR 
PAPER TUBE CORP. 


STOCK ARBOR | 
LIST OF OVER 
1000 SIZES 






specific application. Commercially unavailable at the pres- 
ent time, the device is being offered for use in field trials, 
Some applications at present are winding and warping 
yarn, winding fine wire (for resistor elements and coils), 
and checking laboratory instruments for torque. Using a 
pulley which has its rotation retarded by a magnetic drag, 
or hysteresis effect, device is entirely free of friction of 
yarns, surface clogging and wear, and the influence of 
atmospheric conditions. It consists of a rotor and a stator, 
both containing alnico magnets so designed and mounted 
that the magnetic restraining force on the rotor is the same 
at all speeds. Yarn passes around a rotating pulley de- 
signed to eliminate slippage of the rotor against a uniform 
magnetic restraining torque. Tension adjustments required 
to accommodate different sizes and types of yarn are made 
easily by turning the calibrated head. Hysteresis brake 
will apply tensions adjustable over a range of 3% to 104% 
gm-in. at speeds up to 700 yards per min. Torque devices 
with permanent magnet excitation are especially suitable 
for applications where some slip between two members is 
always required, as in textile and wire winding and twist- 
ing operations. By mounting a pay-off spool on a spindle 
to which is coupled a hysteresis brake, yarn or wire is kept 
under the proper tension at all times. Apparatus Dept. 
General Electric Co., 1 River Rd., Schenectady 1, N. Y., 


SNAP-ACTION BLADE SWITCH 


For use in conjunction with relays and limit switches, 
snap-action switch has a 15-amp rating for 115 volts a-c, 
Designed for highly inductive loads. For certain appli- 
cations, switch has adjustable operating movement and 


overtravel. Main blade is spring steel and can be furnished 
to operate at various pressures. Can be used as SPST or 
SPDT; special types available to specification. Unit, 
24%x % x & in.,, is available with standard mountings; 
weight, 1 oz. Comar Electric Co., 3150 N. Washenaw 
Ave., Chicago 18, IIl. 


GLASS-SEALED CONNECTORS 


For use in hermetically sealing electrical equipment such 
as relays, position indicators, tachometers, and direction 
finders, type “GS” connectors are made with AN-type lay- 
outs having No. 16 and 12 contacts. Voltage ratings are 


















generally lower than standard AN ratings for phenolic, 
melamine or rubber material inserts since barriers are not 
practical in glass. Pin contacts and shell are cold-rolled 
steel; standard finish is hot-tin dip. A cadmium plate 
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Appliances give the best service when 
they are powered by the best motors. 
Year after year Delco motors prove their 
lasting quality on millions of appliances. 


But appliance manufacturers want even 
more than quality from their motor sup- 
plier. In a fast-changing market they 
may need to make last minute changes 
in motor specifications or delivery dates. 


Because Delco motors combine quality 
of product with flexibility of supply, 
more and more spec sheets carry: 
“DELCO PREFERRED.” Dependable 
Delco appliance motors, designed to 
meet the specific torque and service 
requirements of the application, are 
built in sizes from 1% h.p. up. 


v v v 


Why not get all the facts about Delco 
motors? Contact the nearest sales 
office listed below— 


DELCO MOTORS 
DELCO PRODUCTS 


Division of General Motors 
Corporation, Dayton, Ohio 


New and interesting—MOTORS ON PARADE— 
a 16 mm film now available for group showings. 
Write Delco Products for full information. 









used for temperatures up to 650 F and hard chrome plate 
up to 800 F. Contacts are flat-eyelet type on wire end; 


Yo TU a i shod ll solder-pot type special. Square flange in place of standard 


A round flange is also available. Cannon Electric Develop- 
HONED RACEWA ment Co., Div. Cannon Manufacturing Corp., 3209 Hum- 


boldt St., Los Angeles 31. 








HERMETICALLY SEALED PANEL METER 


Line of 4%-in. hermetically sealed panel meters, HM4, 
has a depth of 1%-in. from front of panel. Solder type 
zero adjuster provides adjustment without breaking the 
hermetic seal. Rubber gasket is included for use as a pres- 






















sure seal for panel mounting. Offered in a wide variety of 
standard ranges. Either 1 or 2 per cent accuracy rating 
available. Dials are standard or specially calibrated, de- 
pending on requirements. Marion Electrical Instrument 
Co., Manchester, N. H. 


VARIABLE-SPEED PULLEY 


Stepless speed control over a 3:1 range can be obtained 
with Adjust-O-Matic pulleys. Two models are available: a 
: . plastics model equipped with steel-faced sheaves is designed 
exc | uUuSsSIiVve wit h for use up to 1 hp; aluminum-alloy model has a maximum 
load of 2 hp but a speed range of only 2:1. Speed con- 


HOOVER BALL BEARINGS trol is obtained by rotating a control knob which shifts 




























The photographs reproduced above are magnified 
one hundred times so you can see the difference be- 
tween ground, polished and honed raceways. The 
process and the special machines for the honing 
operation are exclusive, patented, Hoover develop- 
ments. Honing by Hoover goes far beyond grind- 
ing and polishing to achieve a surface that assures 
amazing quietness plus 90 per cent longer bearing 
life. . . 30 per cent greater load capacity. That’s 




















why Hoover Ball Bearings are the choice of dis- | the three sheave faces to change the diameter of the pulley. 
tinguished American manufacturers of fine ma- Two outer faces move together axially and center face 
chines and equipment. shifts between them under the action of differential threads 






when rotated by control knob. Unit can be mounted in 
any position; either knob control and indicator or remote 
control available. Bearings are sealed for life; single 
Alemite fitting enables lubrication of speed adjustment 
parts. American Type Founders, 200 Elmora Ave., Eliza- 
beth B, N. J. 


| ELECTRICAL TAPES 


Acetate-cloth and vinyl electrical tapes are available in 
| standard widths from % to 1 in. Acetate-cloth tape is 10f 
| fine wire coils and wiring in transformers. Thickness " 
| 8.5 mil, dielectric strength, ASTM short time method, 1 
| 1800 volts. Tensile strength per in. of width is 40 Ib; elon 
| gation, 20 per cent. Adhesion per in. of width is 50 02 















The Hoover Engineering Manual will be mailed 
free to engineering and purchasing executives re- 
questing a copy on their business letterhead. 
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IT MEASURES temperature by means of a remote bulb thermal system, and 
electrically operates its motor-driven control valve to maintain the desired 
temperature in hundreds of different operations and processes. 


It provides the advantages inherent in a self-contained unit... ease of 
installation and economy of operation... plus the power and positive 
action of an electrical system. 


Check with your local Honeywell engineer for detailed information . . . or 
write for a copy of descriptive Bulletin 86-1. 


CHECK THESE FEATURES: 
</ Temperature range from 0 to 700° F. V-port valve . . . providing true propor- 


</External control point setting .. . tional control. 


graduated in degrees F. and C. 


<V Available with electric proportional or sia 
two-position control. +/Oil-immersed control motor. 


V Positive valve positioning. 


\/Electric proportional style includes +/Selection of valve sizes ... 4%" to 6". 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
INDUSTRIAL DIVISION 
4466 Wayne Ave., Philadelphia 44, Pa. 


Offices in more than 80 principal cities of the United States, Canada and throughout the world 


FOR BETTER PROCESSING 





WHAT'S 
THE BEST WAY TO 
STRIP PAINT FROM 
METAL PARTS 
TOO LARGE TO BE 
SOAKED IN TANKS? 
See Page 3 


Oakite’s 
New FREE 
Booklet 
on Paint Stripping 


answers many questions that will lead you to better stripping 
procedures. You'll want to read more about: 

What's the best way to strip large areas of structural 
metal where a steam supply is available? See page 5. 

What’s best when steam is not available? See page 7. ‘ 

What is the cheapest way to strip metal parts in large 
volume? See page 9. 

What are the best ways to prepare stripped surfaces for re- 
painting? See page 77. 

What strippers are best for removing oil-base paints? 
... Synthetic enamels, alkali-resistant plastics or resin- 
based paints?...Japans, wrinkle finishes, nitrocellulose 
lacquers, alkyds, phenolics and ureas? See page 12. 


FRE For a copy of “How to STRIP PAIN’ write 
Oakite Products, Inc., 18H Thames Street, New 


York 6, N. Y. 


Technical Service Representatives in Principal Cities of U.S. & Canada 


OAKI 


T SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS » METHODS + SERVICE 


ROet wane 200 wb 08 


IMPROVE YOUR 
ELECTRICALLY 

HEATED PRODUCTS 
AND EQUIPMENT WITH 
THERMALINK ELEMENTS 
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FLANGE- 
VEN HEATERS MOUNT 


SPECIALISTS IN CORROSION - RESISTANT IMMERSION HEATERS 


Write Dept. E for Literature 


ELECTRO-THERM INC. 


8024 GEORGIA AVE., SILVER SPRING, MD. 


Electrolytic corrosion factor, 1.0. Available in black, white, 
brown or ivory. Vinyl tapes are available in two thicknesses, 
No. 220 is 0.010 in. and No. 330 is 0.007 in. Dielectric 
strength, ASTM short time method, is 11,000 volts for No, 
220 and 10,000 volts for No. 330. Tensile strength is 40 
lb for No. 220, 30 lb for No. 330; elongation is 200 per 
cent. Adhesion is 30 oz per in. of width. Technical Tape 
Corp., 177 St. & Harlem River, Morris Heights, New 
York 53. 


MAGNETIC PRESSURE UNLOADER 


For unloading of an air compressor at the end of a pump- 
ing operation or when voltage failure occurs, Class 9045 
magnetic unloader has a maximum pressure rating of 250 psi, 
Unloader enables a high pressure compressor to be easily 
started by releasing trapped air between the head and check 
valve between successive cycles of operation. When cut-out 
pressure is attained, coil is de-energized and at cut-in pres- 


sure, switch completes coil circuit and release valve is closed. 
Any voltage failure unloads compressor and insures starting 
of the next cycle against no load. Standard coils are avail- 
able for 32 to 230 volts d-c and 110 to 550 volts 25, 50 or 60 
cycle. Both 2- and 3-way valve models. Two-way valve ex- 
hausts the air directly to atmosphere ; three-way serves as an 
auxiliary valve to provide actuating air for a compressor 
unloader. Unit measures 27@ x 3752 x 51%o in. Industrial 
Controller Div., Square D Co., 4041 N. Richards St., Mil- 
waukee 12, Wis. 


MERCURY PLUNGER RELAY 


Two-pole mercury plunger 
relays, type EM-4, incorporate 
two standard mercury tubes in 
one structure. Design permits 
loads up to 35 amp 115 volt a-c 
or 25 amp 220 volt a-c. Glass 
tubes enclose mercury and 
heavy tungsten contacts in a 
hydrogen atmosphere. Contact 
is made from mercury to mer- 
cury by the internal magnetic 
plunger when relay is ener- 
gized. Overall dimensions of 
relay are 43% x 33% x 2% in. 
Contacts are NO or NC. For special applications relay is 
furnished with one contact NO and the other NC for instan- 
taneous switching from one circuit to another. Ebert Elec- 
tronics Corp., 185-09 Jamaica Ave., Hollis 7, L. I., N. Y. 


DIFFERENTIAL PRESSURE CONTROL 


With built-in time delay switch, series 275 differential 
pressure controls are designed for applications where the 
pressure actuating medium is not corrosive to brass and 
copper. Operates on difference in pressure between tw 
bellows assemblies. Two standard constructions available: 
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BIGGEST THING 


in Plastics 
Molded by MPc 


for Admiral 


Compression molded in one piece including center shelf to support television 

Cabinet for Admiral : 
16” Television 

Console molded. Cored-in openings for television window and control shafts. Internal 


chassis. Power supply rests on bottom of cabinet. Speaker grille integrally 


Height: $4 tn ribbing adds strength and provides cored studs for mounting component parts. 
Width: 18 in. Automatically actuated side cores provide molded-in mounting holes in center shelf. 
Depth: 18% in. Consult with MPe engineers when planning large plastic parts. Address 

g I § large | I 


Weight: 40 Ibs. Moxtpep Propucts Corporation, 4535 W. Harrison St., Chicago 24, Ill. 


MOLDED UW) propucts 
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HIGH HEAT 


MICA PLATE 
for DOMESTIC ELECTRIC APPLIANCES 


e A composite, Inorganic-bonded highly-integrated mica insulat- 
ing material built-up from mica splittings, and approximating 
raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 
Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 
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=a ALUMINUM MONEL- EVERDUR 
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IMMEDIATE DELIVERY CATALOG ON REQUEST 


127 CHURCH ST. NEW YORK 7, N. Y. 


a 


one opens time delay contacts on decrease in pressure dif- 





ference the other on increase in pressure difference. Con- 
tacts remain closed and equipment will run until pressure 
differential changes with respect to the cut-out setting, 
Standard time delay setting is 90 sec but can be preset at 
factory for any time between 45 and 90 sec. Unit operates 
from either 115 or 230 volts a-c. Maximum bellows pres- 
sure is 225 psi; range of pressure differential adjustment js 
5 to 60 psi. On 115 volts, contacts are rated at 6 amp 
normal 60 amp inrush; on 230 volts, 3 amp normal 30 
amp inrush. Penn Electric Switch Co., Goshen, Ind. 
















FLUID MOTORS 


Fixed stroke motor (400 series) of axial piston design 
operates at speeds up to 3000 rpm at pressures up to 2500 
psi. Maximum torque is 510 lb-in. which at 3000 rpm is 
the equivalent of 24 hp. Motor measures less than 12 in, 
overall and weights only 40 Ib. Unit meets need for a rotary 
drive where space is limited and heavy loads are encoun- 




























tered. It will withstand frequent starting, stopping, braking 
and sudden reversals. Torque is regulated by pressure. 
All moving parts operate in same oil that drives motor. 
Three models available are rated at 8.7, 17.1 and 24 hp for 
maximum speed and pressure. Flow at maximum speed is 
6, 11.7 and 16.5 gpm respectively. Foot or flange mount- 
ing. The Denison Engineering Co., 1160 Dublin Rd, 
Columbus 16, Ohio. 















PANEL D-C MILLIAMMETER 


Suitable for multirange 
milliammeters, voltmeters 
and recording level meters, 
0-1 d-c milliammeter is 
available with both round 
and square steel cases 
painted black. Case affords 
some shielding against 
stray fields. Internal re 
sistance of meter is 1000 
ohms; accuracy is 5 pef 
cent. Meter movement is 
damped and bearings are brass. U-clamp mounted, meter 
requires a 2 %e6 in. hole. The Electro-Mechanical Instru- 
ment Co., 812 Chestnut St., Perkasie, Pa. 
























BULB-TYPE THERMOSTAT 


Consisting of double-pole snap-action switch, bellows and 
heat-sensitive bulb, Type R thermostats can be obtained 
for any temperature range between 300 and 700 F. Switch 
is adjustable for the various temperature settings. It 1s 
actuated by a bellows connected to the heat sensitive bulb 
by a capillary tube. Bellows housing, tube and bulb are 
filled with a liquid which changes volume with changes 
in temperature. By varying amount and type of liquid, the 
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you can BE SURE.. te its 


Westinghouse 


Onan uses compact AB BREAKERS 
fo insure two-way safety 


Protection against short circuits and overloads... in 
either the plane or the power energizer—that’s the 
job AB Breakers do for Onan Ground Power Units. 
Here, in servicing Stratocruisers, speed is essential. 
Operational ease means time saved. Both require- 
ments are answered by spacesaving AB Breakers. 

Should trouble occur, AB Breakers provide in- 
stantaneous protection. And after trouble has been 
cleared, a simple flip of the handle restores the 
circuit. Think of the economy... no costly fuse to 
replace; no lost motion hunting for fuses that some- 
times aren’t there. 


=. 
—- At ow Ee eRe meu 
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A glance at the panelboard above shows both E 
and L frame units fitted into a neat, compact arrange- 
ment ... shows how they save valuable space. E 
frame units are used for ordinary circuits. L frame 
units protect heavy-duty requirements. 

Westinghouse AB Breakers do any job with top 
performance, maximum safety and efficiency. See for 
yourself the impressive lineup of extra features. Con- 
tact your nearby Westinghouse representative now, 
for the moneysaving facts; or write for Bulletin 
D. B. 29-060, Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Penna. 


J-30026 
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Shaker tables perform a wide va- 

riety of useful operations through- 

out industry. They remove soil and 

moisture from vegetables, shake 

mold sand from castings, grade 

gravel to size, and steadily feed 

products to machines and proc- 

esses. Most operations involve the presence of grit and 
moisture—notorious enemies of bearing life. Hanger arm 
bearings developed noise, wore rapidly and failed early. 
The problem was to find bearings which would give 
satisfactory service life under such conditions. 


Commercial Manufacturing & Supply Company, Fresno, 
Calif., solved the problem by using standard LORD 
Bonded Rubber Mountings. Torsional movement caused 
by reciprocating action of the shaker is accommodated by 
the flexibility of rubber. Installation is simple because 
mountings are small, compact units which are pressed 
and bolted in place. Since there are no frictional surfaces, 

moisture and abrasives have no 
effect. Longer bearing life, 
smoother operation and quieter 
performance resulted from the 


change to LORD Bonded Rubber. 


Many design problems which 
require accommodation of relative 
movement can be readily solved by 
LORD Bonded Rubber (rubber- 
bonded-to-metal) Mountings. 
Noise and vibration can be iso- 
lated to make better, more salable 
products. For information and assistance in selecting and 
applying LORD Bonded Rubber parts, write to attention 
of Product and Sales Engineering Department. 


BEARING ACTION 


LORD MANUFACTURING COMPANY ~ ERIE, PA. 


Canodion Representative: Railway & Power Engineering Corp. Ltd. 


LORD 


Vibration Control Mountings 
and Bonded Rubber Products 


temperature range is varied. Special bulb sizes and capil- 
lary lengths can be supplied to order. Also standard liquid 
filled bulb and bellows assemblies conforming to customer 
specifications can be furnished. The Wilcolator Co., 100] 


Newark Ave., Elizabeth, N. J. 


HEAVY DUTY SOLENOID 


Short stroke heavy duty solenoid has a cast-permafil coil 
assembly, Coil is paper-layer-wound. Leads are vinyl in- 
sulated, anchored and taped in place. Permafil coil cover- 
ing is moisture, oil, shock and vibration-resistant. Orrigi- 
nally designed for high speed pilot-valve duty, solenoid can 
be used for any application requiring a push type solenoid 


with a maximum stroke of 5/16 in. Four models can be 
furnished: strokes of 4% and 5/16 in. and two stacking 
thicknesses. Solenoid uses riveted construction with steel 
mounting plate brazed to frame. Stainless steel backstop 
assembly has' a neoprene pad to absorb shock of return 
stroke. Apparatus Dept., General Electric Co., 1 River 
Rd., Schenectady 5, N. Y. 


IHP SPEED REDUCERS 


Concentric shaft and right-angle shaft speed reducers for 
integral horsepower applications have all steel housings. 
Output speed range of type C concentric shaft speed reducer 
is 1 to 1170 rpm for input speeds up to 1750. Ratio ranges 
from 1.5:1 to 970:1. Right-angle speed reducers, type CB, 


have an output speed range from 1 to 350 rpm for input 
speeds of 1750 rpm. Ratio ranges from 5:7 to 515:1. 
Mechanical efficiency of both types is 96 to 98 per cent. 
Approximate load range of reducers is from 1 to 50 hp. 
The Falk Corp., 3001 W. Canal, Milwaukee 8, Wis. 


POTENTIAL SWITCH 


For meter testing, potential switch is a special form of 4 
precision snap-action limit switch modified to suit requite- 
ments in manual rotation of standard potential polarity. 
Only 6 oz pressure is required to operate switch. Total 
pushbutton travel is less than 3/32 in. Silver contacts afe 
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Why are €) motors 
extra dependable? 


Because 
extra care 
goes info 
their windings 
—"The Heart 
of the Motor” 


E.D. Manufacturing Skill and Superior Insulation 
Bring You Long Service, Great Dependability 


At Electro Dynamic, the secret of making tough, depend- 
able motors has been learned through 70 years of meet- 
ing and surpassing the rigid standards set by naval 
engineers and architects. The same proven manufactur- 
ing principles are applied in building today’s E. D. 
industrial motors. 


Now you can benefit from the special skill, the extra 
care and superior insulating materials that go into E. D. 
windings ...the rugged construction of E. D. frames. 
You'll be amazed at the stamina and unfailing depend- 
ability of these fine motors. You'll be surprised that E. D. 
motors are competitively priced! 


Get all the facts on famed Electro Dynamic motors 
today. Write for illustrated literature. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


ELECTRO 
DYNAMIC 


Division of the Electric Boat Company « Bayonne, N. J. 
143 








SMALLER THAN 


ANY OTHER 
2) DUAL TYPE 


: 


> "Ge a ® ® THE LITTLE INDIAN SAYS: 


eee “terrific for TV’’ 


The new Sangamo Type FM “ARROWHEAD” 
tubular electrolytic capacitor is equipped with 
flexible, insulated wire leads and stud terminals 
to make installation easier by eliminating the 
problem of crossed wires and the need for in- 
sulating sleeves. Sangamo Arrowheads are much 
smaller than wax end filled types with insulated 
leads—smaller than any other type with dual leads! 


These capacitors are housed in round aluminum 
containers which are encased in heavy insulating 
sleeves with mounting strap attached, and they 
are especially designed for the rugged television 
requirements where 85° C operating temperatures 
are encountered. 


A trial of these new dry electrolytic capacitors 
will convince you. See your Jobber, or write for 
Catalog No. 800, which gives full information on 
the Arrowhead and the rest of the Sangamo Tribe. 


ND ne 





rated at 10 amp 240 volts a-c. Under normal conditions 
life expectancy is 5 to 10 million operations. Switch is 
housed in a dust-proof plastics case. Dimensions of the 
switch are 3 1/16 x 1% x % in. Weight, 2 oz. Switch 
has #6-32 staked binder-head screws for attachment of 
wires. The Eastern Specialty Co., 3617 N. 8th St., Phila- 
delphia 40. 


SMALL HYDRAULIC PUMPS 


Available with either 5 pint or 3 gallon capacity reser- 
voir, line of midget hydraulic pumps have output volumes 
from 0.1 to 2.8 gpm. Pump pressures are preset to cus- 
tomer specification. Reservoir is mounted on the motor 
which can be either an open, totally enclosed or explosion- 
proof type. Pump, check valve, and relief valve are all en- 
closed. Both reservoir and bulkhead are made of aluminum. 


Units with open motors have aluminum motor frames. 
Pressure and return line connections are for %-in. OD 
flared tubing but %-in. pipe thread or %-in. hose coupling 
connections can be supplied. Motors are rated at either 
YY, or 1 hp. Unit shown above with 1 hp totally enclosed 
motor measures 11% x 13 x 26% in. John Dusenbery Co., 
Inc., 271 Grove Ave., Verona, N. J. 


SUBMINIATURE TELEPHONE-TYPE RELAY 


Fitted with one to four snap-action limit switches, series 
MT relay measures 1%46 x 11%6 x 1%e in. with contacts up 
to 4PDT rated at 5 amp 115 volt a-c resistive load or 3 amp 
24 volt d-c. Maximum inrush is 12 amp for % sec. Relay 


will withstand in excess of 50 g vibration. Limit switches 
are enclosed in phenolic housings; assembly is available in 
open or hermetically sealed enclosures. When sealed, relay 
measures 1 x 11% x 2%2 in.; either plug or solder terminals 
with glass insulation. Actuating coils for either a-c or d-. 
Potter & Brumfield, Princeton, Ind. 


IHP VARIABLE-SPEED TRANSMISSION 


Speeds from any desired maximum to zero can be ob- 
tained from Model 300 infinitely variable-speed transmis- 
sion. Lever or micrometer controls set speed. Mechanical, 
electrical and pneumatic remote controls are available; 
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THAT CHALLENGED LIGHTNING 


Someone in a utility looked into Alcoa Aluminum 
recently and found a 50¢ way to keep lightning surges 
from making watt-hour meters run fast. A simple, 
cylindrical aluminum shield, made by Alcoa, now 
neutralizes the surge field in the meter so that the 
damping magnets don’t get demagnetized. 

Result: 94.4% of the meter error caused by light- 
ning is eliminated. And for good measure, the shield 
lowers temperature inside the meter as much as 40° 
in the summer. 

If shielding is important in your product ... 
if reflectivity could help performance .. . if weight 
saving and easy fabrication might give you a 
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better product cheaper ...by all means look into 
Alcoa Aluminum. 

It is one of the electrical industry’s most versatile 
and workable materials. In its range of alloys, you’ll 
find good conductivity, high strength and a variety 
of attractive finishes. 

To help you profit by your look into aluminum, 
Alcoa will stack against your problem its 62 years of 
aluminum knowledge and the unmatched facilities of 
its modern plants. 

Take us up on this offer by calling your nearby 
Alcoa sales office or write ALUMINUM COMPANY OF 
AMERICA, 2165] Gulf Building, Pittsburgh 19, Penna. 





A complete, comprehensive hand- 
book on cold-headed nails, rivets, 
screws and other special fasten- 
ers. Check on ways to improve 
your assembly cost-wise, appear- 
ance-wise and from a standpoint 
of maximum effectiveness at mini- 
mum cost. One hundred years of 
experience are at your service. 
Write for price quotations or for 
suggestions on the redesigning of 
your present assembly. 


JOHN HASSALL, INC. 


124 CLAY STREET, B’KLYN 22, N.Y. 
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all suitable for automatic speed control of metering or pro- 
portioning processes, synchronization of conveyors and 
winding, registering, pumping or feeding applications, 
Sizes with ratings from 1% to 3 hp with or without motor, 
Motor types include dripproof, totally enclosed or explo- 
sionproof. Also available: a reversing model which de- 
livers all speeds forward and reverse without change of 
input rotation, and a 5-hp unit for centrifugal pump or 
blower applications. Transmission housing ends are ma- 
chined for NEMA D flange motor. Graham Transmissions, 
Inc., 3754 N. Holton St., Milwaukee 12, Wis. 


SOCKET HEAD CAP SCREWS 


Button-head socket cap screws are cold forged and 
have thin heads. Screws are available in standard diam- 
eters from No. 8 to %-in. inclusive. Standard lengths are 
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4 to 2 in. Threads are National Coarse except for No. 10 
which is also available in National Fine. All threads are 
held to a class 3 thread fit. Holo-Krome Screw Corp., 
Hartford 10, Conn. 


OUTLET BOX WITH STUD 


Octagon 3-1%4-in. outlet box, No. 2963, is equipped with 
two all-purpose clamps to accommodate armored cable, 
non-metallic sheathed cable, and flexible tubing in connec- 
tion with open-type wiring. Outlet box, made of 14-gage 
formed steel and electro-galvanized throughout, is 1-% in. 


deep; UL-approved. Box has four cable knockouts and one 
'4-in. knockout in the back. There are two ™%-in. conduit 
knockouts, one on each of two sides. Model 2963-FS has 
a factory applied fixture stud. In all models, cable knock- 
outs take 14-2, 14-3, 12-2 and 12-3 cable. National Electric 
Products Corp., Chamber of Commerce Bldg., 411 Seventh 
Ave., Pittsburgh 19. 


VINYL COATING 
Basically a modified vinyl copolymer, Vinrex coatings are 
applied by spray or roller and then baked at temperatures 
of 250 to 300 F for as short a time as 10 min. Coatings ad- 
here particularly well to polished chrome, brass, aluminum 
and zinc. Tests by manufacturer indicate good water re- 
sistance and heat stability; on a test piece of polished 
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INSUROK PLASTICS 


LAMINATED 
INSUROK 


Available in sheets, rods, 
tubes, and fabricated parts, 
in many grades, sizes, and 
thicknesses. Meets prac- 
tically any requirement for 
uniformity, machinability, 
dielectric and physical 


strength. 


MOLDED 
INSUROK 


Parts made to your specifi- 
cations with various granu- 
lar or chopped fabric base 
materials. Produced by 
compression, injection, or 
transfer process. Metal in- 
serts can be molded into 
position. 


\ , 


PRODUCTION 


Richardson has the plant equip- 
ment and know-how to aed 
even the largest, most difficult 
molded or laminated job. 


RESEARCH 


For over one-quarter century, 
Richardson has pioneered in the 
development of new plastics and 
the improvement of old. 


DESIGN 


Experienced engineers analyze 


RICHARDSON OFFERS YOU A 
Complete Range of 


TECHNICAL SERVICES 


Richardson offers the extensive services of its research, 
design, and engineering staffs without cost or obligation. 


FABRICATION 


We provide custom molding, laminating, and fabrication 
facilities and techniques. This assures the correct selec- 
tion of material and process for every application. 


your requirements and help you 
select material, form, and proc- 
ess best suited to your needs. 


SALES OFFICES 


MELROSE PARK, (2791 Lake St.) ILL., (Chicago 
Phone: Mansfield 6-8900) 

CLEVELAND 15, OHIO (315 Plymouth Bldg., 2036 
East 22nd St.) 4th St.) 

DETROIT 2, MICH. (6-252 General Motors Bldg.) 


Cooper Avenue) 


LOCKLAND, CINCINNATI 15, OHIO (91 South 
MILWAUKEE 3, WIS. (State Bank Bldg., 743 N. 


Complete facilities for punching 
or machining parts to your de- 
sign and in any quantity. 


NEW YORK 6, NEW YORK (75 West Street) 


PHILADELPHIA 40, PA. (3728 West Broad St.) 


ROCHESTER 4, NEW YORK (1031 Sibley Tower 


Bldg., 25 North St.) 
ST. LOUIS 12, MO. (5579 Pershing Avenue) 


INSUROK Products Also Distributed By The Following: 


KANSAS CITY 5, MO. (25 E. 65th St.) B. H. 
LOS ANGELES 13, CALIF. (837 Traction Avenue) 


R. S. Hannah 
ie 


SAN FRANCISCO 3, CALIF. (357 Tehama St.) 
Williams Fred L. Mitchell 


SEATTLE 4, WASHINGTON (500 Pelson Bldg.) 


Fred G. Greaves : 
MONTREAL 25, QUEBEC, CANADA (1440 St. 
Catherine St., West) G. A. Kittredge 


Founded 1858 


RICHARDSON COMPANY 





2799 Lake Street, Melrose Park, Illinois (Chicago District) 
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Sturdy strength to resist physical shock is only one advantage of 
Universal Porcelain Insulators. Others are high dielectric strength, 
uniform density of body, ability to withstand moisture, fumes, 
heat, cold and acids. Your specifications translated by Universal 
engineers into productive runs assures you insulators that are top 
quality. For further information write. 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


TRADE MARK 


@ Clean Cutting 
@ Precision Stripping 
@ Fast Working 


@ Easy Operating 


The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO MANUFACTURING CO. 


TRIPPERS AMD CUTTERS 


TAMPINGS © SPADE BOLTS 


T9136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
SHIRE 0 SERRE NON SPPNERSEOIRL 
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chrome, coating withstood 1000 hr immersion in water at 
100 F and 200 hr exposure to 300 F without failure. 
Coated parts can be stamped and formed without coating 
failure. Available in clear, black, white and some colors, 
Rexton Finishes, Inc., 62 Woolsey St., Irvington 11, N. J. 


TIMER WITH AUDIBLE SIGNAL 


Low-cost timing device with audible signal, Series 8010, 
for large volume applications is obtainable in a wide range 
of timing intervals. At end of preset interval, a buzzer 
sounds continuously until manually turned off. Unit 
measures only 4-%2 x 2-'%2 x 1-52 in. and can be mounted 


and operated in any position. Rotation can be set in either 
direction at start or when in operation. Snap-action switch 
is UL-approved for 16 amp 250 volts or % hp 250 volts 
a-c. Rotar speed is 450 rpm. Haydon Manufacturing Co., 
Inc., 2500 Elm St., Torrington, Conn. 


PILLOW BLOCK BEARINGS 


Comprised of a sintered bearing having an internal rec- 
tangular cavity filled with sponge iron placed in a stamped 
steel mount, pillow blocks can handle loads at speeds up 
to 4000 rpm. Lubrication of the bearing is provided by 
impregnating the porous sintered bearing wall and sponge 


iron with oil; lubricant content of a 5¢-in. shaft size 
pillow block is 12 gm. Two designs of pillow blocks and a 
flange-type mounting are obtainable for shaft sizes of 
4, 344, 34 and 1 in. Alignment is assured by floating ball 
and socket construction. Congress Drives Div., Tann 
Corp., 3750 E. Outer Drive, Detroit 34. 


LOW FREQUENCY COILS 


For sub-audio frequency applications, coils are available 
to specification which have stable characteristics at fre- 
quencies from 0.1 to 10 cps. Typical unit has an inductance 
of 3 x 10° henry with Q of 10 at 0.15 cps, and Q of 30 at 0.5 
cps. Coil is designed for a 1 volt a-c 0.1 ma d-c circuit. 
United Transformer Co., 150 Varick St., New York 13. 


THERMOSETTING PLASTICS 


For electrical insulators, gears, punch press parts and 
small machined pieces, Hysol 6000 thermosetting plastics 
has good electrical properties and chemical resistance. 
Material has machining properties similar to soft metals 
such as brass, copper and aluminum. Mechanical proper- 


ELECTRICAL MANUFACTURING 














A BETTER MOTOR CAPACITOR 


Motor manufacturers and ev 
users like this capacitor. Enc = 
in 10-gage steel tubing. Brac 

yale Ided on Silicone bushings 
Sali permanent seal. — 
om from stock in all popyle 


ratings. 
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General Electric Capacitors 
are all individually tested 





THAT’S WHY YOU CAN DEPEND ON THEM. 


Every G-E capacitor receives an individual seal test, capacitance check 
and a thorough test for opens, shorts, and grounds. 

This is in addition to one of the most extensive and elaborate 
systems of checks and controls on raw materials and manufacture 
that has ever been developed for any electrical product. 


General Electric Capacitors, both a-c and d-c, are available in a 
wide range of capacitance ratings, voltages and case styles. They 
are designed and manufactured to meet the latest commercial 
standards and armed-service specifications. The use of General 
Electric’s recently developed silicone bushings material is being 
rapidly extended throughout the entire line. In addition to superior 
electrical qualities these bushings meet new standards of physical 
endurance under exacting conditions. Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 


Write for descriptive information on d-c capacitors, a-c capacitors, or ballast capacitors 
to: Capacitors Sales Division, 42-304, General Electric Company, Pittsfield, Mass. 


GENERAL G@ ELECTRIC 


407-169 
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RUETZ 


RUETZ QUALITY 
FRACTIONAL H.P. 
MOTORS are used in 
various applications — 

Drink Mixers, Food Mix- 

ers, Powered Hand Tools, 
Automatic Vendors, Dis- 

play units and other spe- 

cial applications. Also 
vailable are double reduc- 

tion Gear-Head Motors and 
‘Flexible Shaft Adapter Con- 
nections. Base, Cord, Rheo-. 
stat Control are optional. Mo- 
tors can be furnished totally en- 

closed when application requires. 


fr U ETZ MANUFACTURING CO 


1600 JUNCTION AVE. RACINE, WISCONSIN 


Motors available in ball-bearing or sleeve-type self aligning bearing. Motor 
housings are of zinc die cast which makes it possible to chrome or nickel 
finish as well as paint in a choice of colors. 

Our Engineers have been in the Fractional H.P. Motor field since its 
infancy, and will recommend and build the right motor for you at a 
competitive price. 

38 years Experience in Fractional H.P. Motor Design and Engineering are 
built into the RUETZ MOTORS. 

Armature and Field Assemblies available where required. 


ON UCT maT ecu 
Voltage Serves Both Wau? (70 


RP eC es 


PCC SERIES 

For Use on FS/FD-Type Boxes. 

Pri: 230/460 volts. Sec: 115 volts. 
Secondaries fused for overload pro- 
tection. Capacities 100, 150, and 
250 VA.* 


PCF SERIES 
For In-Compartment Wiring. 
Pri:230, 230/460, or 575 volts. Sec: 


115 volts. Capacities from 25 to 
250 VA.* 


PCB SERIES 
For Main Circuit Step Down. 


Pri: 230/460 or 575 volts. Sec: 115 
or 115/230 volts. Capacities: 4% to 
10 KVA. 


*(Continuous duty) 


WRITE FOR CATALOG 


Rea 
eS lay 


Div. of Essex Wire Corporation 


3501 ADDISON ST. « CHICAGO i8 
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ties: tensile strength, 11,370 psi; water absorption, 0.10 per 
cent in 24 hr; flexural strength, 15,540 psi; heat resistance, 
230-250 F; Rockwell hardness, 76-85 Ry; Izod impact, 
1.75 lb-ft per in. notch; compressive strength, 14,100 psi, 
Electrical properties: power factor is 0.005 from 60 to 
10,000 cps, 0.026 at 1 me and 0.039 at 10 mc; dielectric 
constant is 3.70 at 60 cps, 2.96 at 10 mc; loss factor, 
0.009 at 60 cps; dielectric strength, 350 volts per mil step 
by step; are resistance, 135 sec. Houghton Laboratories, 


Inc., Olean, N. Y. 


MAGNETIC PRESSURE SWITCHES 


Compact magnetic pressure switches provide constant 
protection and accurate control for automatic operation of 
all types of air compressors. Switch has a low differential 
adjustment of 10-15 lb and high adjustment of 60-70 Ib; 
pressure range is 25 to 200 psi. When compressor has de- 
veloped preset pressure, diaphragm opens switch and breaks 
contacts. Action also operates the unloader valve and re- 
lieves back pressure so motor can start free. Switch has 
large alloy contacts in 1, 2 or 3-pole construction. Single 
or double thermal overload protection is available. Sole- 
noid has clapper type armature and single coil. Entire 
mechanism is mounted in a plated steel frame and encased 
in a drip- and dust-proof cover finished in black wrinkle. 
Typical rating of switch is 5 hp on 2- or 3-phase 220-volt 
a-c. Comparable ratings for 110, 220, 440 and 550 volts 
single-phase, polyphase and d-c. Pro-tek-trol Corp., P. O. 
Box 32, Tipp City, Ohio. 


LOW LOSS CAPACITORS 


Line of vitreous enamel capacitors from 0.68 to 100 mmf 
rated at 500 volts d-c have an operating temperature range 
from —55 to 200 C. Each unit is a laminate of low loss 
ceramic dielectric and metallic silver sintered to produce a 
monolithic block. Tolerance is 10 per cent of nominal 
values. Leads are either No. 24 or 22 tinned copper de- 
pending upon size of capacitor. Terminals use high tem- 
perature solders and connections can be made as close as 
g in. from body. Dissipation factor for 1 mc is 0.0003 at 
25 C, 0.007 at 100 C and 0.01 at 200 C. Capacitors are 
finished to meet JAN requirements. Vitramon, Inc., Step- 
ney, Conn. 


LOCKED-FLANGE BOBBINS 


Precision coil bobbins with a plastic-coated core have 
flanges locked firmly in place. Plastic-coated core makes 
bobbins 15 to 20 per cent stronger and increases insulation 
and moisture resistance. Spiral-wound core can be made 
any size in round, square, or rectangular shapes. Vulcan- 
ized-fibre flanges can be supplied in any desired shape, and 
with any combination of slots or holes for terminal wiring; 
can be furnished flat, recessed, or embossed. Precision 
Paper Tube Co., 2033 W. Charleston St., Chicago 47. 


SHADING COILS 


Made from seamless copper or commercial bronze tub- 
ing, shading coils for shaded-pole motors have no welded 
or soldered joint. Coils without seams are said to elimi- 
nate variations and improve performance of shaded-pole 
induction motors. Also costs are reduced. Many shapes and 
sizes available. Ilsco Copper Tube & Products, Inc., Station 
M, Cincinnati 27, Ohio. 


SMALL SIZE SOCKET SCREWS 
Addition to line of multiple-spline socket screws includes 
small-size socket set and cap screws. Applications include 
small assemblies for instruments, electronic equipment, 
clocks and computing machines. Range of set-screw sizes 
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HIGH MELTING POINT WAX 
for Impregnating and Dip Coating 


won't flow under extreme high heat 
won't crack under extreme cold! 
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3760, Impregnating and Dip Coating WAX COMPOUND, was developed 
to meet the needs of applications which must resist flow at temperatures 
above the boiling point of water, and also which must resist cracking at 
temperatures below zero degrees F. 


3760, with good electrical properties, resistance to bleeding at high tem- 
peratures, low application viscosity and high drip melting point, is recom- 
mended for moisture proofing coils, transfermers, capacitors, etc. 
TESTS— HIGH TEMPERATURE 


Using paper tubular capacitor samples, the tubes were impregnated with, 
and the assembled units were flash dipped in 3760 (coating approximately 
15 mils thick), the units were then subjected to oven tests at 220 F for 24 


hours. NO SAGGING OR BLEEDING OF THE COATING WAS EVIDENT. 


TESTS—LOW TEMPERATURE 

The same units were cold tested by being placed in a cold chamber at 
—40 F for a period of one hour. The units were then removed and per- 
mitted to return to room temperature. INSPECTION SHOWED THAT 
THIS LOW TEMPERATURE TREATMENT CAUSED NO CRACKS IN 
THE COATING OF 3760. . . and the surface obtained by dip coating 
with 3760 showed good resistance to blocking at temperatures normally 
encountered in shipping. 





A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH > 


AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE « MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
SLEEVINGS. * IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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Produces 2 new Wax Compounds 
for greater protection 

against extreme high heat and 
extreme low temperatures! 


3767-A, CORO 


-R THE Write for your laboratory test samples . . . free upon request. 













CORONA SUPPRESSING PLASTIC 
Cla TT ele i lil: 


won't sag or sweat under extreme heat 
won't crack under extreme cold! 
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NA SUPPRESSING PLASTIC, was developed to reduc 
or eliminate corona around certain points on television components, and 
similar electrical parts, which operate at high potentials. Application in 
the form of a corona suppressing “‘tire’ on the periphery of “flyback” 
transformer coils and similar units is the primary function of 3767-A. 
The customary method for applying 3767-A is to dip or roll the units to 
be coated in a molten bath of the insulation. 


Since low power factor and high dielectric strength are particularly desir- 
able in this type of insulation, this material combines the best possible 
electrical properties consistent with the necessary physical properties. 
The surface obtained with this corona suppressing plastic is particularly 
smooth and free from ridges and bumps. This feature of itself reduces the 
evolution of corona. During the development of 3767-A particular attention 
was given to the physical stability of applied coatings at extremes of high 
and low temperatures. 


FUNCTIONAL TESTS of this material applied in moderately heavy coat- 
ings on flyback transformer coils SHOWED THAT 3767-A WILL WITH- 
STAND A CYCLE OF 24 HOURS AT —40 C FOLLOWED BY 24 HOURS 
AT 125 C WITHOUT THE APPEARANCE OF CRACKS AT THE LOW TEM- 
PERATURE OR SAGGING AND SWEATING AT THE HIGH TEMPERATURE. 





INSULATING PAPERS 
TRANSFORMER COM 
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MEET YOUR SPECIFICATIONS... 
highest quality and uniformity 


You can have complete confidence in the dimen- 
sional and electrical uniformity and accuracy of 
Ceramic Dielectrics when you specify STUPAKOFF. 

Stupakoff makes a wide variety of CERAMIC 
DIELECTRICS as tubes, discs and special shapes, 
plain or silvered for temperature compensating ca- 
pacities to reduce frequency drift in RF, TV and 
other circuits. Also, general purpose ceramic dielec- 
trics for by-pass, lead-through blocking, stand-offs 
and trimmer applications. 

Stupakoff makes temperature compensating ce- 
ramic dielectrics with coefficients from P-100 to 
N-2700 and high K materials up to K-6000. 

Stupakoff Ceramic Dielectrics are made to meet 
your specifications for power factor, dielectric con- 
stant, temperature coefficient, dielectric strength 
and volume resistivity. 
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now extend down to No. 2 wire size, and No. 0 wire size 
for cap screws. Set screw points available: cup, flat, oval, 
cone, half-dog and full-dog. Both NC and NF threads 
available. The Bristol Co., Mill Supply Div., Plate Bridge 
& Naugatuck Rd., Waterbury 20, Conn. 


POLYVINYL CHLORIDE RESIN 


For molding rigid parts, Geon 400 x 65 resin is a poly- 
vinyl chloride with good thermoplasticity, solubility and 
processing properties at moderate temperatures; can be 
extruded, calendered or molded in unplasticized form at 
temperatures under 300 F. Vinyls are unaffected by water, 
grease, ozone, salts, alkalies and acids in fairly high 
concentrations. Material is chemically inert and non- 
inflammable. Other properties are high dielectric strength, 
good insulation resistance, and good impact and abrasion 
resistance. B. F. Goodrich Chemical Co., Rose Building, E. 
Ninth & Prospect Ave., Cleveland 15. 


ORIENTED ELECTRICAL STEELS 


Developed to provide lower core loss and higher per- 
meability, oriented electrical steels 2X and 3X are avail- 
able in standard E and I designs and sizes as well as for 
special applications. Characteristics are best in the direc- 
tion of rolling because of cold reducing and special proc- 
essing. Core loss is 1 watt per Ib at 10,500 gauss. To 
produce an induction of 10,000 gauss requires 1 volt-amp 
per Ib. Material is stocked in 29 gage. Thomas and 
Skinner Steel Products Co., 1120 E. 23rd St., Indianapolis 
5, Ind. 









440-VOLT SELENIUM RECTIFIERS 


Line of high-voltage selenium rectifier cartridges is rated 
at 440 volts and 10 ma d-c with a peak current rating 
of 120 milliamperes and a peak inverse rating of 1500 volts. 
Rectifier is half-wave type and measures 9/16 in. OD x 
154 in. long. Voltage drop at rated load is 25 volts. Weight 
is % oz. Cartridges are available in either phenolic, glass 
or hermetically sealed assemblies. International Rectifier 
Corp., 6809 S. Victoria Ave., Los Angeles 43. 





HIGH VOLTAGE RF-BYPASS CAPACITORS 


For rf bypassing, tank circuits, and d-c blocking, Plas- 
ticon LSG capacitors are rated for voltages ranging from 
3500 to 25,000 volts. Tests on a 1000 mmf 25,000 volt 
capacitor under full power indicated a Q of 3000 at 1 mc. 
Temperature rise was 15 C for 12 amp at 500 kc. Sizes 
range from 19/32 to 134 in. OD and from 1 to 8 in. long 
for the voltage range. Condenser Products Co., 1369 N. 
Branch St., Chicago 22. 


OZONE LAMP BULB 


Four-watt lamp which is less than 1% in. diam emits 
ozone to dispel unwanted odors. Lamp operates on 110 
volt a-c and is used with a ballast in a simple fixture which 
allows the free escape of ozone but shields eyes from the 
ultraviolet radiations generated by the lamp. Present ap- 
plications include automatic clothes dryers, refrigerators 
and beverage vending machines. Ozone produced by lamp 
is said to be sufficient in areas up to 1000 cubic ft. Lamps 
also have mild germicidal effect. Lamp Dept., General 
Electric Co., Nela Park, Cleveland 12. 


VINYL ELECTRICAL TAPE 


With an elongation of from 175 to 200 per cent, vinyl 
tape molds easily to irregular contours. Tape is 6 mil thick 
and has a tensile strength of 20 lb per in. width min. Ad- 
hesion to polished surfaces is 35 oz per in. width. Electrical 
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THAT'S WHY 


Electrical manufacturers everywhere are adopt- 
ing ROEVAR Magnet Wire as the outstanding 
answer to their need for uniform dependability 
and maximum economy. 


THERE’S NO QUESTION about it. The insulation of 
ROEVAR Magnet Wire is 10 to 40 times more abrasion- 
resistant than other enamel insulations. And that makes 
Rorvar your A No. 1 specification for bobbin, gang 
or random high speed winding... it will improve your 
product... boost your production ...and it costs less! 

RoevaR Magnet Wire insulation also bends and 
stretches to an extraordinary degree without cracking or 
loosening from the conductor. It is highly resistant to 
baking temperatures and to the solvents in coil-treating 
varnishes. 

RorvaR Magnet Wire gives you a better space 
factor than magnet wire with fibrous insulation ... helps 
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NSwatiOn wh to 40 times tougher an 


ROENAR COSTS LESS! 


assure both uniform coil size and resistance value. It 
comes in sizes No. 14 and 40 A.W.G. Write us for full 
information and samples. John A. Roebling’s Sons Com- 
pany, Trenton 2, New Jersey. 


ROEBLING 


A CENTURY OF CONFIDENCE 


Atlanta, 934 Avon Ave. ® Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt 
Road * Cincinnati, 3253 Fredonia Ave. * Cleveland, 701 St. Clair Ave., N.E. * 
Denver, 4801 Jackson St. * Houston, 6216 Navigation Blvd. * Los Angeles, 216 8. 


Alameda St. * New York, 19 Rector St. * Philadelphia, 12 S. Twelfth 
St. ® Portland, 1032 N.W. 14th Ave. * San Francisco, 1740 Seven- 


teenth St. ®* Seattle, 900 First Ave. S. 
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POWER TAPER wraps Kenworth Truck ignition harness with 


“SCOTCH” No. 33 Electrical Tape. 


Now ... plastic tape battles 
weather all over the world! 


Ignition harnesses on Kenworth Trucks from 
South Africa to British Columbia wrapped 
with “Scotch” No. 33 Electrical Tape 


Huge Kenworth Trucks need rugged insulation to 
operate in practically every climate in the world. 
That’s why the manufacturers wrap ignition har- 
nesses with “SCOTCH”’ No. 33 Electrical Tape. The 
smooth, plastic backing of this easy-to-apply tape 
gives a neat seal that resists sunlight, rain, snow and 
ice. Trucks keep rolling! 

Why not let us show you the right “SCOTCH” Elec- 
trical Tape for your insulating problem? Just write 
Dept. EM90 for complete information. No obliga- 
tion, of course. 


QUICK FACTS ABOUT 
“SCOTCH” No. 33 Electrical Tape 


¢ TOUGH—plastic backing is abrasion resistant, unaffected by water, 
oil, alkalies, alcohols, sunlight. 


+ HIGH DIBLECTRIC—over 7,000 volts. 
« THIN CALIPER—only .007 inch thick. 
eh my to orton ertnces, odd shop 





REMEMBER — for permanent high-heat insulation use “SCOTCH” 
Electrical Tape No. 27. Glass cloth backing, thermosetting 
adhesive. Whatever your insulating problem, one of the many 
“SCOTCH” Electrical Tapes can save you time and money. 
Write today for all the facts! 


Flectical foley: 
hae 33 





Made in U. S. A. by MINNESOTA MINING & MFG. CO., St. Paul 6, 

Minn., also makers of other “‘Scotch’’ Brand Pressure- sensitive Tapes, 

“Scotch” Sound Recording Tape, ‘“Underseal’’ Rubberized Coating, 

“Scotchlite”’ Reflective Sheeting, “‘Safety-Walk’’ Non-Slip Surfacing, ““3M”’ 
Abrasives, ““3M’’ Adhesives. 


4 General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. 
In Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 


















properties: dielectric strength, ASTM method, 
volts; power factor at 60 cps is 0.07, 
dielectric constant at 60 cps is 3. 
tion resistance over 10 sq in. 
Plymouth Rubber Co., Inc., 


is 10,000 
at 10° cps, 0.03: 
2, at 10° cps, 2.3; insula. 
is over a million megohms, 
Canton, Mass. 

















COIL WINDING MACHINE 


Improved coil winding machine, Model 125, winds coils 
and solenoids up to 8 in. long. Winder is mounted on rods 
instead of cast-iron base. Tailstock can be moved back 
and forth as well as from side to side. Tension bracket can 
be moved to any position to suit winding arbor. Tailstock 
handle is vertical. Bushings for the cam follower rod are 
hardened and ground. Cams, gears and idlers forming the 
pattern are enclosed. Traverse rack has an adjustable stop 
to insure return to identical starting position. Machine also 
winds progressive universal coils up to 4 in. long and 3 in, 
diam. Winds wire from 20 to 44 gage. Cams are stocked 
from 34 to 1/16 in.; increments of 1/64 in. George Stevens 
Mfg. Co., Inc., 6022 N. Rogers, Chicago 30. 

















Laboratory and Engineering 








Equipment 
CAPACITANCE, INDUCTANCE METER 


For measuring small interelectrode and wiring capac- 
itances including Miller Effect in video and wide-band 
amplifiers under operating conditions, Micro-Miker Model 
402A has a range from 0.1 to 5000 mmf. Also meter will 
measure inductance up to 250 microhenry. Operating fre- 
quency is 1000 kc; test lead voltage is less than 0.5 volts, 
Circuit consists of an LC oscillator working into a quartz 
crystal tuned detector. Oscillator frequency is determined 


















in part by the unknown capacity. When unknown is con- 
nected to test leads, tuning capacitor must be reduced by 
same amount to bring oscillator back to its original fre- 
quency; direct substitution. A crystal filter and tuning eye 

detector indicate when adjustment is properly made. 
Capacity ranges: 0-30 mmf with scale spread at low end to 
give 0.1 mmf precision; 0-200 mmf linear; 0.-0.005 mf ap- 
proximately linear. Inductance range: 0-250 microhenry 
with scale spread at low end for 1 microhenry precision. 
Kalbfell Laboratories, Inc., 1076 Morena Blvd., San Diego 
10, Calif. 














PULSE RISE TIME INDICATOR 

Rise time of rapidly rising positive voltage pulses cam 
be plotted with Model 632-B pulse rise time indicator. 
Meter employs a special delay line of variable length and 
a vacuum-tube voltmeter. The VTVM reads peak of the 
resultant pulse produced by the pulse under test and its 
reflection; its magnitude is a function of the rise time and 
delay of the line. Thus the calibrated line is a measure of 
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| ae DISCOLORATION. 
if you're bothered a Vise gio 


by a tough 
casting problem. . % 


my “iY ay 7 
A WU oP cue 


for design 


and product engineers 





ees © 
> tt 
Send today for your free copy of “Here's Send today for your free copy of 
how you can cut die castings “Good News for design and product engineers.” 
finishing costs.” The biggest die castings news Get all the facts on how the VELVAGLAZE 
in years! An actual case history of how process can make your aluminum 
the VELVAGLAZE process cut one permanent mold castings — smoother, 
user's finishing costs in half and brighter, more durable! 


added to the appearance and sales 
appeal of his product! 








oe 





VELVAGLAZE makes sales! < 


MONARCH ALUMINUM MFG. COMPANY : Detroit Avenue at West 93rd Street, Cleveland 2, Ohio 
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FREE! Send for Folder 50J for full information 


‘ » ‘ SINCE 
Phin jorrosive 


1927 
Manutacturers of STAINLESS STEEL FASTENINGS 


rerta ate 


DEPENDABILITY 


in control 
switches 


New Impulse Timer. 
Clutchiess. Gearless 


Magnetic contactors. 


poe. tee Positive, instantaneous action is a 


“must” in today’s automatically con- 
trolled operations. That means 
ZENITH to experienced users. 
Built for longest, severest duties. 
Trouble-free. Most economical. Use 
Zenith’s 25 years’ experience for 
greatest efficiency with low cost in 
your control problems. 


ZENITH ELECTRIC 


in 
a 


| 





the rise time and may be used to plot the leading edge. 
Time scale range is 0.005 microsec to 0.1 microsec in 20 
steps. For source impedances from 30 to 100 ohms, pulse 
repetition rate can be up to 1 mc; from 100 to 200 ohms, 
up to 0.25 mc; and from 200 to 300 ohms, up to 100 ke, 
Voltage sensitivity is 1 to 200 volt positive peak. Meter 
has maximum error of +0.005 microsec. Unit requires 
110 volts 60 cycles; 60 wats. Dimensions: 16 x 12 x 7 in, 
Electronic Systems Co., 555 East Tremont Ave., New 
York 57. 


CATHODE-RAY OSCILLOSCOPE 


High gain wide-band cath- 
ode-ray oscilloscope, type 400, 
has a 7-in. 7JP1 green-screen 
cathode-ray tube. Oscilloscope 
has a vertical sensitivity of 
10 mv per in. and vertical 
response which is useful up to 
4 mc. Other features: Four- 
position frequency compen- 
sated attenuator for uniform 
frequency response at any 
gain setting; vernier gain 
control; low internal hum 
level; internal 60-cycle sine- 
wave sweep circuit; control for synchronizing to either 
positive or negative signal; and rapid return trace. Oscillo- 
scope provides linear sweeps from 10 cps to 50 ke. Input 
impedance is 5 megohm, 26 mmi for negligible circuit load- 
ing. Also unit has cathode-follower input circuit; switching 
for direct connection to deflection plates; panel connection 
for intensity or two-axis modulation; and built-in 60-cycle 
source. Radio Tube Div., Sylvania Electric Products Inc., 
1740 Broadway, New York 19. 
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VACUUM-TUBE VOLTMETER 


For a-c only, Type 1803-A 

vacuum-tube voltmeter has 

voltage range of 0.1 to 150 

volts. Range is covered in 

five steps: 1.5, 5, 15, 50 and 

150 volts full scale. Accuracy 

is +3 per cent. Frequency 

error is 10 per cent at 120 

me and correction curves are 

supplied by means of which 

rated accuracy can be ob- 

tained up to 200 mc. Meter 

is peak indicating and is cali- 

brated in rms values of sinu- 

soidal voltage. Power supply: 105 to 125 volts or 210 to 

250 volts 50 to 60 cycles. Power input is about 11 watts. 

Dimensions: 7% x 6 7/16 x 11% in. General Radio Co., 
275 Massachusetts Ave., Cambridge 39, Mass. 


VOLTMETER, INDUCTANCE BRIDGE 


Null detector and vacuum-tube voltmeter No. 1210 is de- 
signed for a-c bridge measurements. Provides simultane- 
ous measurements of voltage across the unknown and the 
balance of bridge. Voltmeter has ranges of 0 to 0.1, 1, 10 
and 100 volts. Input impedance is 50 megohms shunted 
by 20 mmf. Frequency range is from 20 to 20,000 cycles. 
Null detector has gain of 94 db and selective circuits for 
60-400 cycles, 1000 cycles. Frequency range is 20 to 30,000 
cycles. 

Incremental inductance bridge No. 1110 tests components 
under load. Impedance range of 1 millihenry to 1000 
henries in five ranges. Inductance values are read directly 
from 4-dial decade and multiplier switch. Accuracy is +1 
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MCU: 
TYCO! 
Transformers... 


ee Tierney Electrical Manufacturing Com- 

pany, Seattle, Washington, founded in 1933, repairs and manufactures 
istribution, power, and special transformers, and also repairs an 

distributi d ial transf d al d 


rewinds any type or size of motor. 


Like many other repair shops and smaller manufacturers, Tierney has 
discovered what the larger manufacturers already know—that it is profit- 


able to standardize on Natvar products. 


All Natvar flexible insulations are consistently uniform, no matter when 
or where purchased. They are immediately available either from your 
Wholesaler’s stocks or direct from our own. 


TONAL VARNISHED PRODUCTS 


Telephone Cable Address 
Rahway 7-8800 NATVAR: Rahway, N. J. 


207 RANDOLPH AVENUE * WOODBRIDGE, NEW JERSEY 
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How to meet a payroll 
(at a cost of $3.19) 


Twenty-four hours before factory come wa contin check- 
writing machine was needed fast. At 10 a.m. plant manager 
ordered one from supplier 400 miles away. He specified Air 
Express, the service regularly used to keep production rolling. 
26-lb. carton delivered same day at 2 P.M.—in time! Shipping 
cost only $3.19! 


$3.19 was total cost 
—and included door- 
to-door service! Air 
Express is the most 
convenient way for 
you to ship or receive 
—in addition to be- 
ing the world’s fast- 
est transportation 
method. 


You get round -the- 
clock service with Air 
Express. Shipments go 
on all flights of the 
Scheduled Airlines. Air 
Express is service you 
can count on to keep 
your business rolling in 
high gear. 


Air Express gives you all these advantages 


World's fastest transportation method. 

Special door-to-door service at no extra cost. 

One-carrier responsibility all the way. 

1150 cities served direct by air; air-rail to 18,000 off-airline offices. 
Experienced Air Express has handled over 25 million shipments. 


Because of these advantages, regular use of Air Express pays. It’s 
your best air shipping buy. For fastest shipping action, phone Air 
Express Division, Railway Express Agency. (Many low commodity 
rates in effect. Investigate.) 


Me 


GETS THERE FIRST 


Rates include pick-up and delivery door 
to door in all principal towns and cities 


A service of 
Railway Express Agency and the 


| St., Milwaukee 12, Wis. 


per cent through frequency range from 60 to 1000 cps. Cur- 
rent limits: 20 ma on 1000-henry range, 200 ma on 100- 
henry range and 1 amp on lower ranges. 

Universal bridge No. 1150 has frequency range from 
20 to 20,000 cps. Can be used to measure inductances, ca- 
pacitances, and resistance and reactance components of im- 
pedances. Meter can also be used as many types of bridges. 
Accuracy is 1 per cent. The Freed Transformer Co., 1718- 
36 Weirfield St., Brooklyn 27, N. Y. 


Manufacturers” 
Publications 


For prom - receipt of these selected publications on ma- 
terials and components write direct to the manufacturer 


on company letterhead, mentioning ELECTRICAL MANU- 
FACTURING as your source. 


MAGNETIC AMPLIFIERS 

Sixteen-page Bulletin 20-A on magnetic amplifiers is di- 
vided into five major sections: Magnetic Amplifiers, Inter- 
pretation of Data on Amplifier Bulletins, Magnetic Ampli- 
fier Installation, Special Magnetic Amplifiers, and Classi- 
fication Charts for Standard Magnetic Amplifiers. Section 
entitled ‘Magnetic Amplifiers” gives nomenclature, 
description of components, theory of operation and ampli- 
fier circuits. Interpretation section describes amplifier cod- 
ing, terminal coding and technical data presented in bulle- 
tins. Section on installation discusses a-c requirements and 
control, feedback and bias, amplification and _ re- 
output information, rectifier requirements, 
overload capacity and duty cycle, germanium diodes for 
magnetic amplifiers, effect of ambient temperatures and 
effect of magnetic fields. Classification charts are included 
for 60- and 400-cycle high performance amplifiers, high gain 
amplifiers and high power amplifiers. Charts give all perti- 
nent data on electrical characteristics. Vickers Electric 
Div., Vickers Inc., 1815 Locust St., St. Louis 3. 


effects, 
sponse time, 


TRANSFORMERS, REACTORS, FILTERS 


Complete line of transformers, reactors and filters for 
electronic applications are presented in this 28-page illus- 
trated catalog 500. Line includes: Linear standard audio 
transformers, flat from 20 cps to 20 kc; standard power 
transformers including plate, filament, filter, swinging and 
audio chokes; cable transformers; Hiperm alloy transform- 
ers; midget, miniature and subminiature transformers: 
toroid inductors; variable inductors; line of commercial 
grade components; and other special units. Descriptions, 
applications, specifications, amplifier circuits and_ useful 
charts for each series of components. United Transformer 


Co., 150 Varick St., New York 13. 


VARIABLE SPEED DRIVES 


Dimensions, speeds and torque ratings given for line of 
variable speed drives in 32-page bulletin 514. Four sizes 
include Model 10 for applications up to %o hp, Model 20 
for drives up to % hp, Model 45 for drives from \Y% to 1 hp 
and Model 300 for drives from 1 to 3 hp. Drives use cone- 
and-ring method of speed changing. Bulletin explains prin- 
ciple of operation and how all speeds to zero and reverse 
are obtained. Other sections describe engineering features, 
standard and ‘geared-head types, controls available and 


specifications. Graham Transmissions, Inc., 3754 N. Holton 
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OUTDOOR CURRENT, for accurate heavy 
duty metering; Type KO — up to 15 kv INDOOR POTENTIAL, 200 VA, fused or 
— 10 to 800 amperes. unfused; Type PD — up to 14,400 volts. 


METERING OUTFITS, outdoor — oil INDOOR CURRENT, for heavy duty me- INDOOR CURRENT, for low voltage me- 
filled; Type PCW. tering; Type K3E — 15 kv. tering; Type KLW — 600 volts. 


Over 400 Ratings 
FIT MOST DESIGN NEEDS! 


ID YOU KNOw that Allis-Chalmers 2, GOOD DELIVERY ... CERTIFIED hems 


builds an extremely wide line of SERVICE — There are A-C Sales Offices, 
Designer's transformers? Authorized Dealers, warehouses, and 
Whether your need is for instrument Certified Serv ice Shops throughout the 
transformers, current or potential trans- ation. Immediate shipment on many 
formers, or metering outfits, you will popular ratings and sizes. 
profit three ways when you call on the 3, WIDE SELECTION — The Allis- 
Allis‘Chalmers source of supply. Chalmers standard line fills practically 
1. TOP QUALITY — Uniformly high ¢Vety power need . . . special designs 
accuracy . . . liberal reserve thermal ca: built to meet unusual applications, 
pacity are proven characteristics of Allis- For Details call your nearby Allis- 
Chalmers instrument transformers. Chalmers Sales Office or send coupon. 


ALLIS-CHALMERS 


SOLD AND APPLIED BY AUTHORIZED DEALERS, AND DISTRICT OFFICES THROUGHOUT U. S., SERVICED BY CERTIFIED A-C SERVICE SHOPS 


ALLIS-CHALMERS, 937A SO, 70 ST. 
MILWAUKEE, WIS. 


Please send new 32 page Bulletin 
61B7168, listing types, ratings, applica- 
tions and prices of Allis-Chalmers In- 
strument Transformers. 


Address 


A-3132 


SEPTEMBER 1950. - 161 





Glen Baumhardt has been named vice president in charge 
| of engineering for Redmond Company, Inc., Owosso, Mich, 
_ replacing Paul Maurer who has accepted a new post as 


| vice president of National Pneumatic Co., Inc., Boston, 
h, | Mr. Baumhardt joined the company in 1940, advanced to 
| | sales manager and then to vice president in charge of 


sales-engineering. 


Paper 
Tubes 


for coil forms 


Made 
ANY Way 
You;Want! 


Your specifications .. . 


round, oval, square, rectangular, any size, any ID or 
OD, any length. We'll make Precision Paper Tube | 
coil forms to match your specifications down to the Glenn Saumherdt Dwight E. Moorhead 
last detail. 

Dwight E. Moorhead is now manager of the San_ Jose, 
You choose the material... Calif., Motor Div., General Electric Co. In his new posi- 
tion, Mr. Moorhead will be responsible for the operation 
and management of personnel and facilities in engineering, 
manufacturing, and sales at the San Jose Plant. 


finest dielectric Kraft, Fish Paper, Cellulose Acetate 
or combinations. We'll make Precision Paper Tube 
coil forms of the precise combination or material that 


you specify. . J ' 
Roy Comstock, formerly with Cutler-Hammer, Inc., has 


been appointed electrical engineer in charge of engineer- 


‘ ® ' 
--. and we'll give you BETTER COIL FORMS! ing contact of the O. Z. Electrical Manufacturing Co, 


Our spiral winding and die-forming under heat and Brooklyn, N. Y. 

pressure assure coil forms that are stronger, lighter. 

They need not be formed after winding; allow closer G. H. Bramhall has been appointed assistant to the 
coil engineering, labor savings and wire economies. manager of engineering of the Vacuum Cleaner Div, 
Precision Paper Tube coil forms resist moisture bet- General Electric Co., Bridgeport, Conn 

ter, provide better heat dissipation, better insulation. 3 7 ; 


Let us make up a sample for you! Write us today George D. Hulst, formerly in the General Patent Dept, 


about your requirements, and ask for new Mandrel Research Div., Allen B. Du Mont Laboratories, Inc., has 
List of 1,000 sizes. been promoted to manager of the Special Projects Lab- 


oratory of the Electronics Parts Div., East Paterson, N. J. 
Prior to 1946 Mr. Hulst was with RCA and Tung-Sol 


PRECISION PAPER TUBE Co. Lamp Works, Inc. 


2035 Ww. Charleston St. Charles C. Leader has been named staff assistant to 
Chicago 47, Ill. the manager of engineering, Large Apparatus Div. 
Plant #2, 79 Chapel St. uy | General Electric Co., Schenectady, N. Y. Mr. Leader 


Hartford, Conn | joined the company in 1929, 

’ . 

Also Mfrs. of Precision Bobbins Leonard J. Maguire, who was chief engineer, has been 
appointed manager of the St. Johnsbury, Vt., plant ot 
| Fairbanks, Morse & Co. 


Thorn L. Mayes is now manager of the Lynn, Mass. 
| Motor Engineering Div., General Electric Co. He will 
| have full responsibility for the engineering of all motors 
manufactured at that plant. He was formerly assistant to 
the manager of engineering Small Apparatus Div. 
Schenectady, N. Y. 


D. E. Perry has been appointed commercial engineef 
of Telechron, Inc., Ashland, Mass. 


Max |. Alimansky has been named assistant manager 
of manufacturing Transformer and Allied Products Div. 
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the 
iv., Desicn engineers have already utilized the SB-1 for 
over 10,000 control combinations on circuits up to 20 am- 
peres at 600 volts a-c or d-c. 
tj 
a Standard parts and a simple basic design mean longer life and 
ab- low initial cost to you. There’s a standard SB-1 for most 
J jobs, and they’re ready on four weeks’ delivery. If a stand- 
Sol ard can’t satisfy, we’ll build what you want from standard 
cams, contacts, and fingers of the basic design. 
to A variety of attractive switch handles, and watertight, 
iv., dust-tight, oil-immersed, fabricated-metal, or explosion- 
der proof housings are available to fit your particular installa- 
ss I tion problems. Mount on panels 4 to 2 inches thick. 
“a — Switch shown is 814 inches over all, 234 inches wide, 414 


inches high. 


Why not try an SB-1 on your particular control problem? 


* *.3 
“| & it’s the....cONTROL 
Your nearest General Electric sales representative will be 


‘il AND glad to assist you in the selection of an SB-1. Also, ask 
him for a copy of GEA-4746 that gives additional informa- 

ors y of | 

to TRANSFER tion about the SB-1, or write to Apparatus Department, 


Ww: General Electric Company, Schenectady 5, New York. 


SWITCH 
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ELCO CUT THREADING 
PUTS QUALITY IN 
“THE SCREWS YOU LIKE TO USE” 


Cut threading is the oldest — and, for certain purposes, 
still the best way to make screws. At ELCO, hundreds 
of cut threaders...each a small, specially-tooled auto- 
matic lathe... work through the day and much of the 
night. Each screw blank is threaded by a series of suc- 
cessively deeper cuts. Results — sharp and uniform 
points, smooth thread surfaces, sharp edges that cut 
cleanly for easier driving, easy set-up for special forms, 
and accurate control of significant dimensions. Our 
extra attention to quality assures you of receiving good 
screws — ELCO Screws. 
i) a 
CLOSE-UP 
TO THE POINT 


Carving out a 24-14 wood 
screw on an ELCO cut 
threader. This shows thé 
fifth of seven cuts. Note the 
smooth thread, clean edge, 
and sharp point. 


S> Ea 


1916 BROADWAY. ROCKFORD, ILLINOIS 


General Electric Co., Pittsfield, Mass. This temporary 
change is in keeping with the company policy of providing 
greater opportunities for executives to learn more phases 
of the business. 


George H. McBride succeeds L. R. Botsai as manager 
of the Gearing Div., Westinghouse Electric Corp., Pitts. 
burgh. As mentioned in the August issue ELEcTRICAL Manv- 
FACTURING, Mr. Botsai is now manager of the Motor and 
Control Div. 


Francis X. Rettenmeyer has joined Philco Corp., Phila. 
delphia, as executive engineer to assist in the engineering 
administration of the company’s government and _ indys- 
trial electronics program. Mr. Rettenmeyer has _ been 
formerly associated with Bell Telephone Laboratories. 
RCA and Federal Telephone and Radio Corp. 


John B. Powell has been appointed manager of Engj- 
neering Div., New England Div., General Electric Co, 
Boston. 


Orlo E. Brown, Jr., research metallurgist, has been added 
to the staff of the West Coast Research and Develop. 
ment Laboratory, Robertshaw-Fulton Controls Co., Los 
Angeles. Mr. Brown has formerly been with A. O. Smith 
Corp. and Globe-Union, Inc. 


COMPANY BRIEFS 


General Electric Co., Electronics Park, Syracuse, N. Y, 
has bought the Hlinois Cabinet Co., Rockford, IIl. The 
Rockford company will continue to produce its line of 
wood products. 


Hapman Conveyors, Inc., Detroit, and C. H. Dutton Co, 
Kalamazoo, Mich., have merged to form the Hapman- 
Dutton Co. with offices in Kalamazoo. 


JFD Manufacturing Co., Inc., Brooklyn, N. Y., has 
occupied 36,000 sq ft of production space in the Air 
King Building at 6215 15th Ave. 


Lord Manufacturing Co., Erie, Pa. has established 4 
Field Engineering Dept. to provide engineering service to 
customers. Charles L. Freel is manager of the department 


John Meck Industries, Plymouth, Ind., has acquired a 
single-floor building with 20,000 sq ft of production space 
near the main plant. 


Reynolds Metals Co., Louisville, Ky., is moving the 
Aluminum Foil Sales Div. to Louisville from Richmond, 
Va. Offices will be at 2500 S. Third St. 


Ace Drill Corp., has moved its plant and offices from 
Detroit to 2600 East Maumee Ave., Adrian, Mich. 


Dorr-Patterson Engineering Co., hydraulic press mant- 
facturers, has moved to 241 Chene St., Detroit 7. 


E. |. du Pont de Nemours and Co., Inc., has started com 
mercial production of “Teflon”  tetrafluoroethylene resi 
at a plant near Parkersburg, W. Va. 


Atomic Instrument Co., manufacturer of nuclear it 
struments, has moved to larger quarters at 84 Masst 
chusetts Ave., Cambridge 39, Mass. 


Capehart-Farnsworth Corp., is expanding its facilities # 
the Ft. Wayne, Ind., plant. The new warehouse-factor 
building is approximately 58,000 sq ft. 


Sprague Electric Co., North Adams, Mass., and Philips 


Industries, Inc., Hartford, Conn., have formed the Ferrer 
cube Corporation of America with headquarters located # 
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TWO PATENTED DEVICES 
SPEED MANUFACTURERS' 
COPY NEEDS 


Manufacturers requiring a large volume of 
tracing, drawing or specification copies, pro- 
duced quickly and accurately, report that the 
Bruning Model 93 Whiteprinter gives them 


extra value because of two exclusive features 


which eliminate much hand work. 





The exclusive vacuum feed on the Model 93 
mechanically prevents folding or shifting when 
masters and sensitized paper are fed into the 


machine. 


With ordinary Whiteprinters special care must 
be taken to insure that masters go into the 
machine perfectly flat. When masters are curled, 
dog-eared, or creased, often the need for manual 


dexterity slows down the volume. 


With the vacuum feed on the Model 93, the 
master is automatically ‘‘sucked”’ flat so that 
register is maintained, contact and exposure are 
complete, and all but routine hand manipula- 
tion is eliminated. The device not only main- 
tains maximum speed but also assures perfect 


copies. 





The patented separator of the Model 93 also 


cuts down hand work. After the drawing or 
typing on the master is transferred to the sen- 
sitized BW paper by exposure inside the ma- 
thine, the separator automatically returns the 
master to the operator while the paper continues 
on mechanically and in a few seconds is 
stacked at either the front or the rear of the 
machine, ready for use. Meanwhile the master 


can be used again and again. 


Thus high-speed is maintained by eliminating 
hand separation of the master from the BW 
Paper, and by the mechanized flow and stacking 


of the copies. 


Details of the BW Whiteprinter and the BW 
Process are available from the Charles Bruning 
Company, Inc., 100 Reade Street, New York 13, 
New York. 
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WAN 


You'll get them with a 
Bruning Whiteprinter 


Copy your drawings, records, and 
reports exactly and economically 
with a Bruning Whiteprinter. You'll 
get crisp, smudgeproof, errorproof 
copies — at low cost — and fast! 

Just place your original on a sheet 
of Bruning W hiteprint paper and 
insert both into the W hiteprinter. 
Within seconds, out comes an easy- 
to-read, completely developed posi- 
tive print.* 

You can make an unlimited quan- 
tity of prints — any size up to 42” 
wide by any length — in black-on- 
white or any of 20 color combina- 
tions. They come out flat, dry, 
stacked. The last copy is as clean and 
sharp as the first. Five models offer 
a complete range of capacities. 













Avoid installation troubles with a Bruning Whiteprinter. It is mobile — 
requires no plumbing, no exhaust duct; you need only connect it to your 


electric supply. 


Get the top- -quality copies you want. Get them inexpensively and on time. 
Get a Bruning Whiteprinter! For full description, send coupon or write 


Charles Bruning Company, Inc., Dept. D-90, 100 Reade St., New York. 






RUNING 


PERFECT PRINTS... WITHIN SECONDS. . . FOR PENNIES 


HITEPRINTERS 


*If your original is opaque, the 
W hiteprinter quickly copies it onto 
translucent stock from which you 
make as many Whiteprints as you 
want. 


ru" CHARLES BRUNING COMPANY, INC.” 1 


Dept. D-90, 100 Reade St., New York, N. Y. 


Offices in principal cities 


Please send me free Booklet A-1056 describing the Bruning Whiteprint Process. 
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PERMACEL 
ELECTRICAL TAPES 


SPEED ALL PHASES OF 
YOUR PRODUCTION ! 


PERMACEL OFFERS a complete line of economical, 
time-saving electrical tapes. They are proven, job-tested 
electrical tools that fit into every phase-of electrical con- 
struction requiring reliable insulating, protecting and 
holding properties. Have one of our technicians call on 
you soon! 


PERMACEL-20 


Cotton Cloth Elec- 
trical Tape firmly 
anchors heavy gauge 
leads to power trans- 


mission coils. Used 
where greatstrength, 
maximum adhesive 
firmness and low 
stretch are essential. 





















PERMACEL-22 
Flatback Electrical 
Tape protects tele- 
vision focus coil for 
High stretch; con- 
forms easily to irreg- 
ular surfaces— holds 
fast without use of 
pressure or heat. 






¥) Send for this 
free illustrated 
booklet ! You'll find 


a complete listing of 
economical, time-saving 
Permacel Electrical Tapes 
and their characteristics 

in this informative folder. 
Write today—on your 
business letterhead, please— 


to Dept. 7S at the address 
below for your copy. 


® 


ELECTRICAL TAPES 


INDUSTRIAL TAPE CORPORATION » NEW BRUNSWICK, WN. 9. 
166 


50 E. 41st St., New York. Robert C. Sprague is president. 
The new corporation will manufacture Ferroxcube, a ferro- 
magnetic ferrite. 


Stackpole Carbon Co., St. Marys, Pa., has made an 
agreement designed to bring Allen-Bradley Co., Milwaukee, 
Wis., into the manufacture of magnetic ferrite components 


molded from powders under license by Philips’ Laboratories, 
Inc., Irvington, N. Y. 


Tetrad Company, Inc., 4921 Exposition Blvd., Los An- 
geles 16, has been formed to manufacture miniature 
solenoid coils and other electronic components. Leonard 
Juniper is president. 


Tru-Lite Manufacturing Co., have moved to 191 Hamp- 
shire St., Cambridge, Mass. 


Tuttle & Kift, Imc., Chicago, has completed the first 


| of two new buildings there. The new building will house 


i; a new 


a wholly automatic heating coil loading line. 


Victor Engineering Corp., has moved to 27 Maplewood 
Ave., Philadelphia 44. 


Westinghouse Electric Corp., Pittsburgh, has purchased 
90,000 sq ft plant in Bowling Green, Ky. This 
will double the company’s flashbulb production facilities. 


Western Insulated Wire Co., has moved from 
62 St., to 2425 E. 30 St., Los Angeles 58. 


1001 E. 


National Battery Co., St. Paul, Minn., changed its name 
to Gould-National Batteries, Inc. Gould Storage Battery 


Corp., a subsidiary of National, will also operate under the 
new name. 


Caddell-Burns Mfg. Co., has moved to 40 E. 2nd St., 
Mineola, N. Y. 


Chelsea Fan & Blower Co., Inc. and Chelsea Products, Inc., 
have moved their offices to 639 South Ave., Plainfield, N. J. 


Dayton Rogers Manufacturing Co., Minneapolis, Minn.. 
now has a small-lot plastics molding service using a new 
process. Die-mold cost is low and die life is about 
10,000 pieces. 


Deepfreeze Appliance Div., Motor Products Corp., North 
Chicago, IIl., is building a new plant west of Lake Bluff, Ill. 


Dodge Manufacturing Corp., Mishawaka, Ind., has pur- 
chased the Chicago Thrift Co., Chicago, manufacturer of 
etched metal products. Offices and plant are at 1555 N. 
Sheffield Ave. 


National Electronics, Inc., Geneva, Ill., are constructing 
an addition to the present plant; floor space will be in- 
creased 80 per cent. 


Newark Gear Cutting Machine Co., Newark, N. J., has 
been renamed Newark Gear, Inc. Plant and offices are 
located at 69 Prospect St. The engineering department 
is being reorganized with Henry J. Eberhardt, vice-presi- 
dent in charge of engineering. 





ASSOCIATIONS AND SOCIETIES 





Ralph R. Batcher Becomes RTMA Chief Engineer 


A New York electronic consultant, Ralph R. Batcher suc- 


| ceeded L. C. F. Horle as chief engineer of the Engineering 


Department of the Radio-Television Manufacturers Associa- 
tion and manager of the RTMA Data Bureau in New York. 
Mr. Horle retired after 15 years service in the RTMA En- 
gineering Dept. Mr. Batcher has been associated with the 
Department of Commerce, Western Electric Co., A. H. Grebe 
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A PLUG FOR 


beauty 


Monowatt adds a plug for beauty to electrical 
fixtures and appliances with their new, ingenious line 
of Quick Clamp wiring plugs. 

They're light and bright to harmonize with both 
modern and traditional decorating schemes. 

And they're made with Plaskon Urea Ivory. 























Monowatt chose Plaskon Urea because it is a 
thermosetting colorful plastic which is approved 

by Underwriters’ Laboratories, Inc. 

What's more, Plaskon Urea has excellent moldability, 
highly satisfactory insulating qualities, 

high arc resistance and dependable strength. 








If you, too, want to build color and top performance 
into the products you make, we and our molder- 
customers will be happy to work with you. 

We will welcome your request for descriptive literature. 


PLASKON. 


MOLDED COLOR 


PLASKON DIVISION 


LIBBEY* OWENS *FORD GLASS COMPANY 
2137 Sylvan Avenue, Toledo 6, Ohio 


In Canada: Canadian Industries, Ltd., Montreal, P.Q. 


Branch Offices: Boston, Chicago, New York, 
Los Angeles, Rochester, San Francisco 


Molder and Manufacturer: 
Monowatt Incorporated, 
66 Bissell Street, Providence 7, R. |. 


Manufacturers of Molding Compounds, i 
Resin Glues, Coating Resins 
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& Co., Decatur Manufacturing Co., and Allen D. Cardwell 
Mfg. Corp. David B. Smith, vice president of Philco Corp., 
is now vice director of the RTMA Engineering Dept., and 
Virgil M. Graham, Sylvania Electric Products Inc., is asso- 
ciate director. 

Other RTMA appointments include Dr. W. R. G. Baker, 
General Electric Co., as chairman of the Television Committee 
and Dorman D. Israel, Emerson Radio & Phonograph Corp., 
as chairman of the General Standards Committee. 

To coordinate all industry mobilization activities and offer 
its services in an advisory capacity to top government policy 
making officials, a National Electronics Mobilization Com 
mittee has been established jointly by the RTMA and the 
National Security Industrial Association. The committee is 
composed’ of 22 industry leaders with Fred R. Lack, Western 


CALENDAR OF MEETINGS 


Sept. 3-8—118th National Meeting, American Chemi- 
cal Society, Chicago. 


Sept. 5-9—Sixth National Chemical Exposition, 
American Chemical Society, Coliseum, Chicago. 


Sept. 13-15—IRE West Coast Convention of 1950, 
Municipal Auditorium, Long Beach, Calif. 


Sept. 13-15—Porcelain Enamel Institute, 12th Annual 
Forum, University of Illinois, Urbana. 


Sept. 18-22—1950 National Conference and Exhibit, 
Instrument Society of America, Memorial Auditorium, 
Buffalo, N.Y. Joint sessions with ASME Industrial 
Instruments and Regulator Division and AIEE. 


Sept. 23-26—18th Annual Meeting of the Packaging 
Machinery Manufacturers Institute, Homestead, Hot 
Springs, Va. 


Sept. 25-27—Sixth Annual National Electronics Con- 
ference and Exhibition, Edgewater Beach Hotel, Chi- 
cago. 


Sept. 26-29—1950 Iron and Steel Exposition, Cleve- 
land Public Auditorium, Cleveland. 


Oct. 16-20—68th Semi-Annual Meeting of the Society 
of Motion Picture Engineers, Lake Placid Club, Lake 


Placid, N. Y. 


Oct. 18-20—Fourth Annual Meeting of the National 
Farm Electrification Conference, Melbourne Hotel, 
St. Louis. 


Oct. 18-20—Society of Plastics Engineers Annual 
National Conference, New Ocean House, Swamp- 
scott, Mass. 


Oct. 23-25—IRE-AIEE Conference on Electronic 
Instrumentation in Nucleonics and Medicine, Hotel 
Sheraton, New York. 


Oct. 23-27—Thirty-Second Annual National Metal 
Congress and Exposition, jointly with meetings of 
American Welding Society, American Society for 
Metals, American Institute of Mining and Metallur- 
gical Engineers and Society for Non-Destructive 
Testing, International Amphitheatre, Chicago. 


Oct. 23-27—Fall General Meeting AIEE, Skirvin Ho- 
tel, Oklahoma City, Okla. 
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Sterling Bolt machine screw 


for your application... 
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and money by using STERLING BOLT ONE SOURCE SERVICE. 
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Electric Co., as chairman. A Washington office -will be set up 
to maintain constant liaison with national defense officials and 
all agencies having to do with industrial mobilization ang 


| military procurement of radio and electronics products. 


Dr. Schwarzkopf Receives Powder 
Metallurgy Award 


For outstanding achievement in the field of powder metal- 


lurgy, Dr. Paul Schwarzkopf, president of the American 
Electro Metal Corp., Yonkers, N. Y., is the recipient of the 


Stevens Powder Metallurgy Award. The Award was given 


| by the Stevens Institute of Technology, Castle Point, Hobo- 
| ken, N. J. 


| Illuminating Engineers Elect Officers 


Walter Sturrock has been elected 46th president of the II- 


| luminating Engineering Society and will take office on October 


1. Mr. Sturrock, who has been with General Electric Co. since 


| 1916, is presently head of the engineering publications section 


of the Lamp Dept. in Cleveland. He had been vice president 


| of IES since 1948. E. M. Strong of Cornell University is 


vice-president. 
William F. Little was named by the Society to receive the 


| 1950 Gold Medal at the National Technical Conference in 


Pasadena, Calif., August 21 to 25. The award, highest in the 
field of illumination, is given “for meritorious achievement 


| conspiciously furthering the profession, art or knowledge of 


illumination engineering.” Mr. Little is engineer-in-charge, 
Photometric Dept., Electrical Testing Laboratories, Inc., New 
York. 


| Industrial Research Institute Elects Officers 


Dr. C. F. Rassweiler, vice president for research and de 


| velopment, Johns-Manville Corp., New York, was elected 


president of Industrial Research Institute, Inc., at the thirteenth 
annual meeting held in Rye, N. Y. Dr. Harry N. Stephens, 


| director of research, Minnesota Mining and Mfg. Co., St. Paul, 
| was elected vice president. 


ASTM Presents Awards for Papers 


In recognition of outstanding technical papers presented 
at its previous annual meetings, American Society for Test- 
ing Materials made the following awards to authors at the 
1950 Annual Meeting. Charles B. Dudley Medal was: given 


| to Professor B. J. Lazan, Syracuse University, for his 
| paper, “Dynamic Creep and Creep-Rupture Properties of 


Temperature Resistant Materials Under Fatigue Loading.” 
Richard L. Templin Award was given to Professors D. S. 
Clark and D. S. Wood, California Institute of Technology, 


| for “The Time Delay for the Initiation of Plastic Deforma- 


tion at Rapidly Applied Constant Stress.” Sam Tour Award 
was presented to O. B. Ellis, senior research engineer, 


| Armco Steel Corp., Middletown, Ohio, for “Effect of 


Weather on the Initial Corrosion Rate of Sheet Zinc.” 


| Chemical and Plastics Associations Consolidate 


Manufacturing Chemists’ Association, Inc., and the Plas- 


| tic Materials Manufacturers Association, Inc., voted to 


consolidate under the name of Manufacturing Chemists’ 


| Association, Inc. All members of the former association 
| will become members of the new corporation organized 
under the laws of the State of New York. 


BOOK REVIEWS 


Modern Oscilloscopes and Their Uses—By Jacob H. Ruiter, 


Jr., published by Murray Hill Books, Inc., New York 16. 
326 pp. $6. 


Since use of the cathode-ray oscilloscope has currently been 
more extensive in radio and television engineering and service, 
this text is directed more to these uses than to designers of 
electrical equipment. However, there is an entire chapter on 


industrial uses and another on photographing cathode-ray pat- 
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Complete Line 
EXPLOSION-PROOF 
DUST-TIGHT 

Class 1, Group D 


Meet ALL Standards PLUS * 


REMOVABLE COVERS providing complete 
access to equipment for installation, main- 
tenance and close grouping. 

STAINLESS STEEL cover bolts . . . high 
strength enclosure with aluminum gray, 
corrosion resistant baked enamel finish. 
FRONT ACCESSIBILITY permitting 
heaters to be installed or replaced with- 
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switch . . . abundant wiring space. 
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terns that together cover the subject well from the design 
engineer's angle. The oscilloscope itself is adequately described 
to give the user an understanding of both its advantages and 
limitations as a design tool. Basic patterns are illustrated and 
interpreted, and information included on power supplies, ampli- 
fiers, attenuators, timebase circuits and operating switches. A 
complete chapter is given to auxiliary equipment and acces- 
sories. The first comprehensive text on a subject of growing 
importance to designers. 


Available Patents—Plastic Products & Processes—)y 
The Marketing Division, Office of Domestic Commerce. 
Available from Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25. 76 pp. $0.25. 


Booklet provides ideas for new or additional plastic products 
in 21 product fields. Items listed are taken from the Register of 
Patents Available for Licensing or Sale, maintained by the 
Patent Office. Booklet contains many electrically operated de- 
vices. Although some of the patents may already be licensed in 
some areas, the list may be suggestive of products which can 
be further developed or, at least, may suggest a closely related 
product for development. 


The Characteristics of Electrical Discharges in Magnetic 
Fields—edited by A. Guthrie and R. J. Wakerling. Pub- 
lished by McGraw-Hill Book Co., Inc., New York. 376 pp. 
$3.50. 


The volume is a collection of studies carried out in the Cali- 
fornia Radiation Laboratory on characteristics of electrical dis- 
charges in magnetic fields. Although the primary emphasis is 
on electrical discharges in the vapors of uranium compounds, 
much useful information is presented on the theory of gaseous 
discharges. Half of this volume covers work carried out at 
Berkeley by members of a British scientific mission under the 
direction of Prof. H. S. W. Massey. In many cases original re- 
ports were used with minor changes. 


Quality Control and Statistical Methods—)y Edward M. 
Schrock. Reinhold Publishing Corp., N.Y. 18. 212 pp. $5.00 


This practical text effectively accomplishes its purpose as 
stated in the preface, “to present as clearly as possible, as 
briefly as practicable, and yet adequately, the most generally 
useful modern techniques of quality control and _ statistical 
methods as applied to industrial problems of product quality.” 
The author’s experience in the Refrigerator Quality Control 
Div. of General Electric Company is reflected in the practical 
approach used in this text. A good starting point for the 
engineer who wants to make effective use of statistical methods. 
Fifty pages of quality control tables. 


Testing by the National Bureau of Standards, Circular 
483. Available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington 25. 93 pp. 
$0.25. 


Test policy, general information on testing and listing of 
fees for most of the test work done is contained in this circu- 
lar. Bureau is authorized by Congress to perform tests and 
calibration in those cases where devices or materials must 
be checked with the basic standards or where sufficient accuracy 
cannot be obtained elsewhere. Tests include resistance measure- 
ments, inductance and capacitance, electrical instruments, mag- 
netic measurements and _ electrochemistry, metrology, heat, 
and power, atomic and molecular physics, electrodeposition, 
sound, mechanical instruments, engineering mechanics, radio 
propagation and optics. 


1950 Modern Plastics Encyclopedia and Engineer’s 


Handbook—Published by Plastics Catalog Corp., New 
York 17. 1212 pp. $3.00. 


This is the 14th edition of this well-known reference work. 
It is divided into four main sections: Engineering; Materials; 
Technical; and Directory. The first section deals heavily with 
molding, extrusion and fabricating problems and methods, also 
with machinery. The second reviews the major classes of 
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Adjustable By-Pass 


The Main Flow adjustment in Bulletin 8281 Valve permits the operator 
to regulate the flow of oil through the valve when it is open. It's a 
“regulating” as well as a “Shut-Off” Valve. When de-energized, it 
closes fully, shutting off the flow completely. It is Factory Mutual 
Approved. 


The By-Pass adjustment in Bulletin 8291 Valve permits a “high or 
low” flame operation. In other words, the amount of flow can be con- 
trolled for full flow or by-pass flow automatically by instrument. It is 
not a Shut-Off Valve, however, since it does not close completely. 


These two ASCO Control Valves are for special cases. Both come in 
¥ and 2 inch pipe size. Both are suitable for gas, light oil, heavy oil 
(No. 4, 5, 6 and Bunker C) air, water and other non-corrosive fluids at 
temperatures up to 212° F. 


We have other types of Automatic Solenoid Valves for Shut-Off and 
other purposes not only in the restricted flow types, as these two valves, 
but in the full flow class. If you will tell us about your automatic con- 
trol problems, we shall be glad to recommend the proper type. 





When in need of Automatic Transfer Switches, 
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Specialized Electromagnetic Controls, come to us. 
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plastics materials. The third, includes the various property 
charts, bibliographies and statistical data. The fourth section 
provides a wealth of commercial information. 

As in previous years this is a very useful book for any en- 
gineer interested in the selection of plastics. Some deficiencies 
can be noted however, among them the bibliographies which 
apparently exhibit a blind spot to the substantial body of 
authoritative literature on the properties and application of 
plastics appearing regularly in the major product design pub- 
lications. 


A Survey of Electrical Insulation Practices—Engineer- 
ing Experiment Station Circular Series No. 57, by Max A. 
Faucett, Constantine Houpis and George E. Leibinger. 
Published by The University of Illinois, Urbana, IIl. 96 
pp + 5 charts. $0.75. 


Authors have coordinated and condensed many articles, 
books and technical publications on insulation as well as com- 
pare various materials in light of present practices. Much of 
the supplementary data contained in the booklet was obtained 
from the larger electrical manufacturing corporations. How- 
ever, the latest date on any of the articles in the extensive 
bibliography is 1947. 


New Concepts in Servomechanism Design and Analysis 
—by Donald McDonald. Published by Cook Research Labora- 
tories, Cook Electric Co., Chicago 14. 24 pp. No charge. 


Three reprints of articles written by the author on servo- 
mechanism design are contained in this booklet. One article 
discusses design of operational amplifiers in analog computers, 
the second describes and analyzes electromechanical lead net- 
works for a-c servomechanisms having superior characteristics 
to conventional a-c lead networks. Last article shows a simple 
method of designing stabilization circuits for improving the 
response of servomechanisms. 





STANDARDS AND SPECIFICATIONS 





Acoustic Measurements—T wo new and one revised stand- 
ards cover basic acoustic measurements for laboratory 
standard pressure microphones and earphones. Revised 
reciprocity technique for Pressure Calibration of Labora- 
tory Standard Pressure Microphones, Z24.4-1949, does not 
replace the older methods but is considered best practice. 
New method will enable agreement on calibrations by dif- 
ferent laboratories within 0.2 db over audible frequency 
range. In another specification, Z24.8-1949, three basically 
different types of standard microphones are included. The 
third standard, Z24.9-1949, describes coupler calibration 
techniques now widely used in the U. S. for calibrating 
earphones. Copies of the standards are available from the 
American Standards Association, 70 E. 45th St., New York 
17. Price per copy is as follows: Z24.4-1949 (20 pages), 
$0.75; Z24.8-1949 (12 pages), $0.50; Z24.9-1949 (20 pages), 
$0.75. 


Resistance Welding—Revised and enlarged edition of 


| Recommended Practices for Resistance Welding represents 


a modification and expansion of the standard originally 
issued in tentative form during 1946. Included are welding 
schedules for spot and seam welding mild and medium-car- 
bon steels, low-alloy steels, stainless, nickel, monel, Inconel 


| and magnesium alloys. Recommended practices for projec- 


| tion welding cover low-carbon and stainless steels. 


Flash 
welding data is provided for low and medium forging- 
strength steels. Section on methods of testing resistance 
welds includes the new peel test and an expanded discussion 
of the control of resistance weld quality by statistical 
methods. Other methods of testing also included. Copies 
of the 60-page standard may be obtained from the Amer- 
ican Welding Society, 33 W. 39th St., New York 18, for $1. 


Industrial Lighting Units—Revised edition of the RLM 
Standard Specifications for Industrial Lighting Units con- 


| tains four new approved specifications in addition to revi- 


sions in existing standards. This 44-page booklet contains 
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Patented, No. 1,933,555 
The Solderless, Tapeless Wire Connectors 


For Electro Manufacturing Corporation, Chicago, a 
simple switch from solder-and-tape wire connections to 
IDEAL “Wire-Nuts” resulted in spectacular time sav- 
ings. Reports C. I. Schneider: 


“Since Electro began using IDEAL “Wire- 
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our wiring connections 7 to 8 times 
faster.” 
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detailed specifications for 18 different fluorescent and _ in- 
candescent industrial lighting units. Additions include: T-12 
Slimline Fluorescent Lamps; 72-in. and 96-in. fluorescent 
two- and three-lamp open-end, porcelain enamel units. 
Specifications cover materials, shielding angle, reflector di- 
mensions and contour, efficiency, acceptance criterion, 
auxiliary control equipment including instant-start or Slim- 
line 400 to 450 ma ballasts, ballast temperatures and NEC 
requirements. Free copies may be obtained from the RLM 
Standards Institute, 326 W. Madison St., Chicago 6. 


Radio Noise Meter—lProposed standard, sponsored by 
NEMA and RMA, for a radio noise meter in the range from 
0.015 to 25 mc has been published for one-year trial use. 
Publication No. 102-1950 covers radio noise and field inten- 
sity meters intended for general factory and field radio 
noise and field intensity measurements. Appendix describes 
method of determining charge and discharge times of the 
detector circuit. After revision, approval and publication, 
standard will supersede Publication No. 107. Copies may 
be obtained from NEMA, 155 E. 45th St., New York 17, 
for $0.65 per copy. 


Power Switchgear Relays— Revision of the American Stand- 
ard for Relays Associated with Electric Power Apparatus 
(C37.1-1950) reflects progress since 1937. In general, the 
standard includes new performance data such as fidelity of 
characteristics as affected by temperature, operating cur- 
rents and voltages, wave form, and other factors; especially 
response to distance-type elements within certain limits of 
low voltage, high current and phase-angle deviations. Lim- 
its of temperature are now based on ambient temperature 
of 40 C. Changes were made for Class B, O, and H insula- 
tion requirements. Copies may be obtained from the Amer- 
ican Standards Association, 70 E. 45th St., New York 17, at 
$0.60 per copy. 


Conduit—Three new standard specifications for conduit 
and tubing used as receways for electric wiring and cables 
cover zinc-coated rigid steel conduit (ASA _ C8s0.1-1950), 
enameled rigid steel conduit (ASA C80.2-1950), and zine- 
coated electrical metallic tubing (ASA C80.3-1950). Their 
purpose is to establish uniform dimensions and _ standard 
construction requirements for these products. Specifica- 
tions are based on provisions required by Underwriters’ 
Laboratories, Inc., National Bureau of Standards, as well 
as those contained in an existing standard of conduit man- 
ufacturers. Standards include standard sizes in general use 
and detailed requirements for coatings, threading, identifi- 
cation, couplings, elbows, and nipples, tests for ductility, 
thickness and quality of coating, and inspection procedure 
Copies can be obtained from American Standards Associa 
tion, 70 E. 45 St.. New York 17. Price per copy for the 
conduit standards is $0.50; for the tubing standard, $0.35. 


Electrical Insulating Materials—Standard and_ tentative 
test methods and specifications pertaining to electrical in- 
sulating materials are contained in 670-page book, ASTM 
Standards on Electrical Insulating Materials. Following 
subjects are covered: insulating shellac and varnish; plates, 
sheets, tubes, rods, and molded materials; mineral oils for 
electrical insulation; ceramic products, glass, porcelain 
steatite; solid filling and treating compounds; insulating 
fabrics and textile materials for electrical insulation; in- 
sulating papers, mica products; electrical tests; plastics for 
electrical insulation; and rubber tape. Heavy paper covered 
copies may be obtained from the ASTM, 1916 Race St., 
Philadelphia 3, for $4.85 per copy. 


Refrigeration Safety Code—Revised Safety Code for Mech- 
anical Refrigeration is considerably more comprehensive 
than its predecessor. Additions have been made to clarify 
controversial sections and to cover new equipment and 
installation procedures. In general, all of the requirements 
are more specific and more readily understood. Copies of 
the 20-page code may be obtained from the American So- 
ciety of Refrigeration Engineers, 40 W. 40th St., New York 
for $1 per copy. 


ELECTRICAL MANUFACTURING 





F 
t 
i 
oo 5 = “ _ 
















src riibaiaa eae UR ae 


LEMAR NEE 
aS ask 2 
sate 2c le Ot a cant 


neers 
Ts SE PTE 









highest degree of chemical 




















































‘ CHEMICAL. ” - 
Look at these properties ' , Teflon” has the © ; 
inertness of any plastic. There is no known solvent for it. 
Thus, it ist eal for motors and generators operating under 
MECHANICAL. “ ” in i . 7 ; sat = 
ee Teflon tetrafluoroethylene resin 18 = corrosive atmospheric conditions. Teflon” 15 unaffected 
tremely tough—withstands considerable abuse in assembly by outdoor weathering, a3 We Samples exposed in 
* = ‘ ‘ : “ ie 5? 
and in use. Doesnt deteriorate with time. In applying, !t § Florida for over five years are completely unchanged. 
easy to handle, smooth, conforms well to corners and 0 
shapes—is adaptable to automatic operations: B. Ud Jes - Nemout th Co. 8e-) Polychenicn Dons. 
: Dearborn St., Chicago 3, I; 845 E. 60th St., Los Angeles, Calif. 
cellent over wide 










ELECTRICAL. Its electrical 
ranges of temperatures and freque 
is less than 0.05% over the m measured to 
date. Short-time dielectric strengths are high. Teflon” 
has good arc-resistance, and doesn’t carbonize under an 


arc discharge- It has zero water-absorption. 


THERMAL. “Teflon” is capable of continuous service at 
exceeding the re- 


250°C. (482°F.) without deterioration, 
quirements of even Class H materials. In laboratory tests, 
0°C. for one month show only a 1% 


molded bars kept at 25 

loss in tensile strength. “Teflon” also maintains §°° 
roperties down to as low as —196°C. (—320°F.). Thus, 

an insulation of Teflon” on 4 motor would not crack Better Th 
when motor 1S started in arctic temperatures. me Pe tag 


ncies. Its power factor 
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articles appearing in ELECTRICAL MANUFACTUR- 
ING in their own files, selected articles from each issue 
are reprinted and announced on this page as soon as 
they are ready for distribution. Readers to whom copies 
of ELECTRICAL MANUFACTURING are addressed, 
or others who regularly receive each issue, may secure 
single copies of any reprint without charge upon a com- 
pany letterhead request addressed to: 





J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


| 
| 
Because of cost factors, this free reprint service is 
restricted to qualified readers of ELECTRICAL MANU- 
FACTURING. When requesting these reprints, if the 
copy you read is not siliveeed to you, please confirm 
that you regularly receive each issue and include, if 
known, the reader’s name to whom your copy is ad- 
dressed. Those who do not qualify for this free service 
may secure any reprint at the prices quoted below. 
Three feature articles appearing in the August issue 
have been reprinted and are now ready for distribution. 
Since quantities are limited, requests for these reprints 
should be made promptly; when the initial supply is 
| exhausted no more copies can be supplied. 


12 Ways of Reversing Capacitor-Start Motors, August 
1950, 8 pages. Components required and schematic 
wiring diagrams for rapid reversal and instant re- 
versal with operating characteristics of each circuit. 
Scruggs 4 Pole Shaded Pole 
Motor 110V, 220V, 60 cycles 


Printing Press Speed Control with Magnetic Amplifier, 
AC, Approx. 1700 R.P.M. 8 poe & p 











Closed case 


Ventilated case 


UNUSUAL FLEXIBILITY for a wide range of applications. 
Width of stator and rotor stack, also winding formulae, 
can be varied to give desired performance. 


NEW 4-POINT CAST BEARING BRACKET affords 
absolute, uniform air gap of minimum clearance, maximum 
power and minimum heat. Also, position of rotor within 
stator is centered accurately and permanently. The extra- 
capacity oil cups supply oil for long operations periods. 


SPECIAL FEATURES AVAILABLE include: variations 
in electrical characteristics, rotation, length and diameter 
of shaft, shaft extension, specially ground shafts, geared 
head motors, etc. 


Write for details and sample motor 


Scruggs motors will help you develop better products at 
less cost. Write, wire or phone us today about your appli- 
cation. Specify exactly what you require. We’ll gladly 
send you (memo invoice) a sample motor for your specific 
requirement. The Loyd Scruggs Co., 1022-32 N. Sixth 
St., St. Louis 1, Mo. 


TYPICAL APPLICATIONS 


Air Circulotors « Business Machines ¢ Coolant Pumps ¢ Dictating Equip- 
ment © Fans and Blowers! ¢ Unit Heaters and Coolers « Vending Machines 
Wire Recorders ¢ and many others 
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August 1950, 4 pages. Design and performance of 
a control for shunt-wound d-c motors; operated off 
ignitron rectifiers with firing point governed by 
saturable-reactor phase shift device. 


Cold Rolled Electrical Strip for Rotating Equipment, 
August 1950, 8 pages. Continuous strip material 
that can be substituted directly for hot-rolled sili- 
con sheets for faster production, longer die life 
and better lamination factor. 


Shortly after publication, the following two reprints 
from the September issue of ELECTRICAL MANU- 
FACTURING will be prepared, and requests filled as 
soon as copies are received from the printer: 


Fluorocarbon Resins—Properties and Applications Ap- 
praised, August and September 1950, 20 pages. 
Spurred by military needs, a whole new class of 
high-temperature stable, chemically nonreactive ma- 
terials of high dielectric values is being developed. 
Part I analyzes the unique properties of + i 
resins; Part II discusses specific applications: wire 
insulation, liquid dielectrics, film, and molded parts. 


How to Select Shaded-Pole Motors, September 1950, 
8 pages. Steps to be followed and factors considered 
in matching motors to the load; types, features 
available and suppliers. 


Bulk quantities (two or more) of any of these listed 
reprints for which a supply is still available, may be 
obtained at the following prices per copy on orders ac- 
companied by remittance. 


Quantity Number of pages in reprint 
ordered 4 8 12 16 
2-5 $0.50 $0.70 $0.85 $1.00 
6-9 0.35 0.50 0.60 0.70 
10-24 0.25 0.35 0.45 0.55 
25-49 0.20 0.30 0.40 0.50 
50 or more 0.15 0.25 0.35 0.45 


As a special service to Librarians to whom issues of 
ELECTRICAL MANUFACTURING are addressed, a 
maximum of five copies of any one title will be supplied 
without charge. Quantities of six or more are available 
at the price schedule above. 


(Continued on page 180) 
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You're sitting in on a very special meeting of a company’s 

top executives. The subject for discussion is a machine screw that 
corroded to failure, deep inside a piece of processing 

equipment, during a production run. 

The problem is how to avoid a repetition of such costly work 
stoppages; and the solution could easily be a switch in suppliers— 
to an equipment manufacturer who delivers a quality product, 
right down to the last non-corrosive bolt or rivet. 

If the equipment yox make is used by your customers in operations 
where corrosion or high temperatures must be considered .; ; or 
where attractive appearance and long life are important... 
it will pay you to find out about the real economy of 
Everlasting Fastenings produced by Harper. 

Over 7,000 different stock items; bolts, screws, nuts, rivets and 
accessories .. . each in 3 to 10 different non-corrosive alloys: 
Brass, Bronzes, Copper, Monel and Stainless Steels ... ready for 
immediate delivery from distributors and 
warehouses located in principal cities. 

For further details and a copy of 134-page 
catalog, write The H. M. Harper Company, 
8204 Lehigh Avenue, Morton Grove, IIL. 





New York Office and Warehouse: 200 Hudson St. 

Los Angeles Office and Warehouse: 835 E. 31st St. 

Branch Offices: Atlanta, Cambridge, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Grand Rapids, Milwaukee, Oakland, 
Philadelphia, Pittsburgh, St. Louis, Seattle, Toronto (Canada) 


IN NON-FERROUS AND STAINLESS STEEL FASTENINGS 
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CHA 


@ A survey of your high precision parts 
requirements by Aetna engineers may bring 
you important economies. For, here at 
Aetna, besides top quality ball and roller 
bearings, you will find today’s most ad- 
vanced facilities for producing an infinite 
variety of miscellaneous precision parts... 
to whatever hardness or precision finish 
you need ... at prices usually below your 
own production costs. Complete laboratory. 
control and exceptionally strict inspection 
procedures will guard the quality of your 
parts from start to finish. Our variety of 
tools and dies are so extensive that most 
parts can be produced to fit your require- 
ments without extra expense of special tool- 
ing ... even should you require washer-type 
parts up to 38” O.D. Send your prints for rec- 
ommendationsand estimates. No obligation. 


AETNA BALL AND ROLLER BEARING COMPANY 
4600 SCHUBERT AVE. - CHICAGO 39, ILLINOIS 
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(Continued from page 178) 


For a complete list of all reprints previously an- 
nounced and still available refer to page 206 of the 
August issue of ELECTRICAL MANUFACTURING. 
This list supersedes all prior listings, and should be 
checked before requesting any title announced in an 
earlier issue. 


Many feature articles that are not included in this 
Editorial reprint program are reprinted by interested 
companies. Reprints of these articles are not available 
through the Reader Service department of ELECTRIC- 
AL MANUFACTURING but usually may be obtained 
by writing to the company. The following reprints of 
articles in recent issues Sane been reprinted by the com- 
panies indicated, and it is suggested that readers wishing 
copies address their requests to the attention of the Sales 
Manager in each instance. 


How to Select Terminal Tooling, August, 1950, page 
100. Methods of installing terminals affecting de- 
sign of wiring and type of terminal, to use in ob- 
taining lowest enilioe cost. Reprinted by Burndy 
Engineering Co., Inc., New York 54. 


Magnetic Particle Clutches for Integral-Horsepower 
Drives, August 1950, page 109. Performance char- 
acteristics that offer new opportunities in designing 
both torque and slip drives. Reprinted by Vickers 
Electric Div., Vickers Inc., St. Louis 3, Mo. 


All-at-Once Redesign Pays Off, July 1950, page 78. How 
entire line of eight woodworking machines was re- 
designed for modern appearance, improved perform- 
ance, reduced costs and use of many common parts. 
Reprinted by Yates-American Machine Co., Beloit, 
Wisc. 


Saturable Reactors Regulate X-Ray Tube Output, June 
1950, page 92. Output of master and slave tubes 
maintained constant; novel turret system for select- 
ing standard samples. er by Westinghouse 


Electric Corporation, Pittsburgh 30, Pa. 


Heating Unit for Carbon Atmospheres, June 1950, page 
118. New type of heating element developed to 
operate at 1750 F in controlled-atmosphere furnace. 
Reprinted by Ipsen Industries, Inc., Rockford, TIIl. 


Plastics Molding Problems, May 1950, page 124. Some 
common design problems that can hamstring the 
execution of a molded part. Reprinted by Koppers 
Company, Inc., Pittsburgh 19, Pa. 





Plug-in Electronic Construction 


Solves Maintenance Problems 
(Continued from page 107) 





trouble-shooting greatly expedited. In addition to the 
test facilities provided by the extender chassis, any 
point within the circuit may be made available for fre- 
quent test or monitoring by connecting it to one of the 
spare top terminal lugs on the external terminal board ; 
it is now easily accessible without removing the chassis. 
A plug-in assembly may be replaced by a similar unit if 
trouble-shooting is to be done at a bench, or a newly 
designed unit may be substituted for the original. This 
also permits modernization of the equipment. 

Problems of maintenance in complex electronic equip- 
ment cannot be overstated. Electron tubes, resistors, 
capacitors, germanium diodes and other electronic com- 
ponents wear out, just as mechanical parts wear out, and 
they must be replaced. In mechanical equipment it is 
frequently possible to “see” the faulty part; this is not 
generally true in electronic equipment. Therefore, pro- 
visions for locating components that become faulty must 
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IS WHAT YOU GET 
WITH AN 


ARTOS 
AUTOMATIC 
MACHINE 


Re) 












ARTOS MACHINES COMBINE 
ALL THESE IN ONE FULLY 
AUTOMATIC OPERATION 








You can make tremendous savings in time and 
labor for measuring cutting and stripping of 
wires, cords, or cables with a fully auto- 

matic ARTOS MACHINE. 


There are ARTOS AUTOMATIC Machines to 
cut wires from 1” to 60 ft. in length. Insulation 
can be stripped up to five inches. Handles 

wires from 26 gauge to .000 gauge. 


MEASURING 


And terminals can be put on one end 
AUTOMATICALLY IN THE SAME 
OPERATION, if desired. 


Think what this fully automatic operation means 
in terms of increased production at lower 

cost. Write for complete information on 

company letterhead. There is probably an ARTOS 
AUTOMATIC in either bench or floor 

model to meet your exact needs. 








STRIPPING 


ARIDS Ct 4 UL come tee 
Dept. EM, 2739 S. Twenty-Eighth Street 






Milwaukee 7, Wisconsin 
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MERCURY 
SWITCHES 


BY 
eee 


Assure Accuracy, Positive 


Operation and Long Life 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing. pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above. operates with the movement of the magnet—the tube remains 
stationary. The tilting type. opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make"’ and “break"’ in the circuit. 

Our engineering staff will assist in their application to any of your 
sgwitch problems 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 
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3/5 usual size! 
1/2 usual weight! 


NEW Sier-Bath 
GEAR COUPLING 


a s_ ew 


(ee eRe mm mae 
Seeme - ~“«-- 
oe ee 


Gene 


ABOVE: Size of major con- 
ventional types (averaged 
in outline) compared with 
Sier-Bath Gear Coupling 
of same shoft size. 


@ Slashes time and laborcosts— @ Needs less shaft space for 
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only 7 ports! Assembled, uncoupled 
in seconds—no special tools, easy to 
align. 


@ Saves design space, weight— 
averages only 3/, the size, '/2 the 
weight of conventional gear coup- 
lings of same shoft size. 


© Cuts original costs—prices lower 
than conventional gear couplings. 


assembly, uncoupling — still fits 
existing designs, easily replaces old 
style couplings. 

@ Reduces wear on coupled 
equipment — less weight, smaller 
size reduces strain on shafts and 
bearings. 


@ Decreases accidents—no bolts, 
nuts, protruding ports—safe as a 
smooth shaft. 


Standard, vertical, mill motor, spacer and floating shaft types— 
sizes from % to 6, HP 4 to 550. Special sizes and types on request. 
Send for further information—and/or for coupling (any size up 


to 2%") for 30 day free trial. 


Members A.G.M.A. 


Founded 1905 


& 
9244 HUDSON BLVD. 
N. BERGEN, N. J. 














be incorporated in the design and construction of the 
equipment. This is an engineering problem too fre- 
quently overlooked. 

Fig. 7 shows a group of typical plug-in assemblies 
in the main unit of an automatic electronic digital com- 
puter. The chassis assemblies in the lower right bay 
contain electric delay line registers used in the comput- 
ing operations. The master oscillator or clock for the 
computer required components too large to mount on a 
standard chassis and it was built on a double-size chassis 
shown in the lower left bay. 

This rack of equipment is approximately 4 ft. wide, 
5 ft. high, and 1 ft. deep. It contains over 500 minia- 
ture-size tubes, 150 electric delay lines, over 2000 ger- 
manium diodes and other associated components. This is 
an extremely high density of electronic equipment per 
unit volume. The equipment is cooled by forcing air up 
through the chassis assemblies, directing more air in the 
area in front of the chassis where the high-wattage 
components are mounted than behind it. The structure 
provides natural baffles for directing the air and also 
adequate fins for dissipating the heat. 

These construction techniques make possible a com- 
pact assembly of equipment, excellent accessibility of 
components, great flexibility for other types of circuits, 
and great ease of trouble shooting. ooo 


Acknowledgment 


The techniques described were originally used 
in the design and construction of the Binac elec- 
tronic computer and are being adopted for use in 
the Univac system, both developed by the Eckert- 
Mauchly Computer Corp., Philadelphia. Photo- 
graphs are by the courtesy of this company as 
well as Northrop Aviation, Inc., Hawthorne, Calif. 





Reliability in 
Electronic Equipment 
(Continued from page 107) 





maintenance ; and (2) an almost insuperable demand on 
production facilities of the electronic manufacturers in 
the event of total military mobilization. 

With mechanized assembly processes in use in so 
many of our industries, it is surprising that the elec- 
tronics manufacturing field has not adopted mechanized 
equipment assembly techniques to any great extent. 
Machines can be designed for automatic assembly of 
equipment and can be made adjustable for diverse appli- 
cations. Even without complete machine assembly of 
components, it is possible to employ other automatic 
processes. For example, telephone switchboards can be 
wired with wiring automatically preformed on a machine 
and so designed as to seat in appropriate positions on 
selector switches in a dial system panel; therefore mis- 
takes in assembly are considerably lessened. Adoption 
of mechanized assembly techniques may be essential if 
production volume is to be achieved and the necessary 
degree of reliability attained. 

There are several ways in which reliability can be 
achieved. The first, and preferable way, is to inbreed 
reliability into equipment design; this is a direct 
approach to the problem. The second, that which is 
attempted today, is to effect preventative maintenance 
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A $75,000 per year saving 
in the making... 


Streaming off this continuous processing — photographic intermediates of original draw- 
machine at the Ford Motor Company... ings. The answer to a $75,000 per year redraft- 
are Kodagraph Autopositive prints— positive ing headache! 


Before .. . Ford’s valuable original Now .. . Ford’s originals are filed away in the drafting room after 
drawings had a short life .. . had to do Kodagraph Autopositive intermediates are made —available for reference 
double duty in the drafting room and in and revisions only! All blueprints are produced from the “Autopositives,” 
heavy print production. In the latter op- whose photographic black lines will not smudge or lose opacity . . . assur- 
eration, they were exposed to machine ing highly legible prints even after hundreds of “run throughs.” As a result 
wear and tear, constant handling. Soon of this simple change in routine, redrafting costs are reduced by an esti- 
they lost their detail . . . produced illeg- mated $75,000 per year... while the output of creative drafting is 
ible blueprints... which meant that new increased. And print production is simplified, too . .. for Kodagraph 
drawings had to be ordered from the Autopositives are not only longer-lasting . .. but can be printed at uniform, 
drafting room. practical machine speeds. 


[Xodagraph /\utepeositive Paper 


‘The Big New Plus’ in engineering drawing reproduction 


MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


GENTLEMEN: Please send me a copy of your illustrated booklet giving all 
the facts on Kodagraph Autopositive Paper. 


You, too, can cut your drafting costs, 
get improved legibility, and simplify 
print production ... by reproducing 
your drawings on this new, low-cost 
photographic intermediate paper. 

You can turn out “Autopositives” 
quickly, economically . .. with your 
present print-making equipment and 
standard photographic processing. Or 
else you can order them from your 
local blueprinter. It will pay you to get 
all the facts soon! - 
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STE 


EL 


Every Kind 
Quick Delivery 


NEARBY STOCKS INCLUDE: 


BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 

PLATES—U, M. & sheared, 
Inland 4-Way Floor Plate 


SHEETS—hot & cold rolled, 
many types & coatings 


TUBING—seamiess & welded, 
mechanical & boiler tubes 


STAINLESS—Aliegheny sheets, 
plates, bars, tubing, etc. 

REINFORCING bars & access. 

BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


RYERSON 


Joseph T. Ryerson & Son, inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, Son Francisco 


Scovill Makes 
Good Fasteners 


RECESSED HEAD SCREWS « 
STANDARD MACHINE SCREWS «+ 





Do you pay more than 


the price for fasteners? 





... you can pay much less! 


The first cost of a fastener 
is low when compared to 
the cost of your product. 


But —first cost of an 
inferior fastener isn’t final 
cost in terms of assembly 
time. 


A cheap fastener may 
cost more than you can 
afford. That’s why it pays 
to buy good fasteners. 


SEMS « TAPPING SCREWS 
SPECIAL COLD HEADED PARTS 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO.. WATERVILLE 14. CONN. 





and repairs as necessary ; this is an indirect, and failing, 
approach to the problem. A third attack at the problem 
would be to provide duplicate equipment for use when 
the primary system fails; this of course is very imprac- 
ticable. 

sy shifting a larger portion of the total effort to the 
manufacturer the problem facing the military is greatly 
reduced. This is not a selfish desire to place a load on 
other shoulders. Military worth of equipment is meas- 
ured in the field; shift of the maintenance load to the 
manufacturer reflects back to the field in the form of 
the required reliability. The manufacturer is better able 
to cope with the problems attendant to equipment design 
than is the military able to cope with the now unwieldy 
problem of maintenance and repair. 

Certain considerations are indicated if a program of 
equipment reliability is to be prosecuted. It is first 
necessary to consider that the use to which equipment 
is put usually dictates the reliability required. A radar 
equipment used aboard an aircraft should have a reliable 
maintenance-free life comparable to the average useful 
life of that aircraft. A guided missile on the other hand 
requires a short operating life and a long shelf life. 

It is seen therefore that the length of maintenance- 
free operating life will vary according to equipment 
application. The important thing is that a guaranteed 
period of maintenance-free operation be provided during 
which time the only check required will be of the “go- 
no go” variety, capable of being carried out by a person 
trained in nothing but the rudiments of electronics. If 
this can be achieved, the contribution to efficiency will 


be profound. oOog 


Acknowledgment: Condensed from the Monthly Re- 
search Repors, Office of Naval Research, February 1, 
1950. 





Fluorocarbon Resins 
Appraised 


(Continued from page 85) 





insulation could be extruded over copper or (for spe- 
cial purposes) silver tubing to permit passage of cool- 
ants. Use of Teflon-insulated wire or cable in chemical 
equipment is of course highly indicated, owing to the 
chemical resistance of the insulation. There’s one draw- 
back to such use: Usually insulation has to be of thin- 
walled construction, since it has to be run through the 
apparatus, and a sufficiently small extrusion may not be 
available. A tape construction may not be satisfactory 
since it has a tendency to be permeated by chemical 
fumes. 

The one Teflon-insulated wire that is greatly desired, 
but as yet has not been successfully developed, is an 
enameled magnet wire. This is the subject of several 
Armed Services’ research and development contracts 
(see Part I of this article, August issue). It is an open 
secret that Federal Telecommunication Laboratories, 
General Electric and Westinghouse are busily engaged 
in this work. Several grades of Teflon suspensoid 


| enamels are now available in research quantities. (18) 


The successful development of Teflon-enameled magnet 


| wire will of course make available a wire with a tem- 


perature resistance equal to that of any other magnet 
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new and special! 
low loss 6026 LAMICOID 


developed especially for 
60-cycle transformer applications 


Here is another MICO special—developed especially for low loss at 60 cycles. It has been 
found most useful for transformer terminal boards, tap changer boards and lead insulating 







tubes. 

Available in thicknesses up to 34” inclusive, 6026 LAMICOID resists blistering, splitting 
or delamination when subjected to a temperature of 250° F. for 36 hours. It assures high 
creepage resistance and permanent alignment of contacts in tap changer boards. It provides 







the following excellent combination of physical and electrical properties for transformer 





applications: 












Water absorption (%) 0.0... . cece cece eee eee eee 0.89 at 60 cycles—as received 


















BRARE IOING scesicais cence css eee sc osseesesesencawse LZ OP RN 8 65.066 05.06 sn sacanduicacnvesheda 0.012 
Impact strength Dielectric constant 

Izod (ft. Ib./in.) edgewise..... 2.2.2.2... 020. e eee eee ee 0.49 at 1 MC (as received) ........... 2. eee eee eee 4.07 
Flexural strength (psi) flatwise.................-5. 15,700 (immersion 24 hr. at 25 C).........2 eee ee eee 4.23 
TONSIGS SHORGIN (OSI) 6. cok cc ccc ccc nscecessess 13,000 Loss factor 
Rockwell hardness (M scale). ........... 0000 e eee 106 Gt TMS Mas FeCOiNOR. on. nc cic cee cc desc cetvees 0.13 
Compressive strength (psi)... .......... 0000 eee eens 29,700 (immersion 24 hr. at 25 C).............0 000 ee 0.19 
I IE IN achiev dnwrensdseewedcaseseas 970 Punching quality, heated for 3 min..................44. Good 
Insulation resistance (megohms) conditioned for Dielectric strength, perpendicular to laminations, (v/m) 

96 hours at 35 C at 96% RH... 0... eee eee eee 37 SONG b io.cN rad erse 490000 Ssaarsenavevasdanti 710 
Power factor SOG SI oo. ein vo ce cee iets dccmenenenessaseuced 615 

OT TOAG Cas received): co.cc ices ccc eee eeeeseoss 0.032 Dielectric Strength, parallel to laminations, (Kv) 

Gmmoersion’ 24 br: at 25°C)... 0.6 ccc ccecccees 0.044 PUN 6K bia dbs cee cenensinsabscderetsawscath 









Write for samples and further information about this new 
LAMICOID and other MICO quality insulating materials. 











Mica Insulator Company was born and has grown with the electrical industry. From its 
inception the company has devoted its efforts to supplying better electrical insulating mate- 
rials to meet increasingly exacting requirements. For the further development of fine electrical 
insulation there is no substitute for this experience. 







MICA euler COMPANY 


Schenectady 1, New York 








Offices in Principal Cities 
LAMICOID® (Laminated Plastic) »* MICANITE® (Built-up Mica) + EMPIRE® (Varnished Fabrics and Paper) * §MUNSELL MICA 
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MOLDED 
RUBBER 
CONNECTORS 


rubber, as one in 


' 


metal encase’ +. you buy, it will oa make 


in types. F il features 
ieer padres ng wwisasenission lines safer, 


electrical power 


your d longer lasting- 


more efficient an 
74 feu of, many inherent advantages 


One Piece Cable—Connector Assembly 


Molded at factory to specified lengths—cuts assembly costs. 
Provides extra strength at vital cable—connector junction. All 
cable to contact joints ‘factory-soldered.”’ 


Safer Long Wearing Neoprene Jacket 


Tough wear resistant “’ “' Connector Jacket fused as unit 
te cable jacket during molding. Needs no unwieldly and dan- 
gerous support from metal outer shells. 


Lowest Maintained Contact Resistance 


Solid male pins plus spring loaded female sockets plus resilient 
rubber pin mounting, insure a long life of low contact resistance 
for MINES Connectors. 


Moisture and Dust Proof When Connected 


© Resilient rubber beads or dovetailing lips on MINES Connectors 
automatically seal-out dust and water when connections are 


o 9d SS 


Many other worth-while advantages will be yours when you buy a 
MINES Molded Rubber Connector. There are developed types for most 
standard applications and special requirements will receive welcome 


attention. Send us your requirements now! 
ME—xS1 


MINES EQUIPMENT =a I= Division 


BUEN UMMAH UE 


HENRY W. OLIVER BLDG., PITTSBURGH 22, PENNA 
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Al Ways Setter 


wire now on the market, plus a much more advan- 
tageous space factor. One of the difficulties encountered 
so far has been in enameling long continuous lengths. 
Still very much in the experimental stage is a 
method for making a completely solid Teflon-glass 
magnet wire insulation by the following process: Glass- 
fiber yarns are individually impregnated with Teflon 
resin as the yarn is drawn, then baked so that the resin 
is fused ; and then the glass is wrapped around the wire, 
the entire construction again impregnated with Teflon 
resin, and the baking repeated. Additional servings of 
the impregnated glass yarn can be provided as needed. 
Are there any limitations to the production of Teflon- 
insulated wire and cable? Yes. For one thing, much 
care is needed to obtain a thorough impregnation of 
glass-fiber braid with Teflon resin. Then again, extru- 


Combined Reprint Available Soon 


This two-part article will be ready about Septem- 
ber 15 as a single 20-page reprint combining the 
complete text and references published in the two 
articles. Single copies of this combined reprint will 
be supplied without charge to readers of record on 
letterhead request. See page 178 for details on this 
and other new feature article reprints. 





sions of the granular molding compound cannot be made 
(at present) below approximately 45 to 50 mil OD. 
This seems to be true also of the lubricated suspensoids. 
Wire and cable people feel, however, that given im- 
proved processing, the OD may be brought down to 
20 mil, with extruded magnet-wire insulation a further 
possibility. When wall thicknesses get too thin, though, 
there is a danger that the extrusion process may tend to 
break down the conductors. Teflon’s high coefficient of 
thermal expansion (about 10 per cent higher than that 
of the conductors) may be troublesome, but this, it is 
reported, can be overcome by proper design of the in- 
sulation and the equipment and by using short lengths. 
Although Teflon can be extruded up to lengths of 100 
to 150 ft, most requirements are said to be for lengths 
under 30 ft. 

The high cost of Teflon insulation of course has to be 
considered. But “cost” is frequently a relative term, 
and has to be measured in terms of ultimate product 
and performance improvement. This case history under- 
scores this point: 

Owing to high operating temperatures (420 F) it 
was impossible to run conventionally insulated wire 
through a certain industrial heating apparatus. Wiring 
was external ; conduits, junction boxes, metal-clad gear 
and other accessories were necessary. Although the 
wiring itself cost but 30¢ to 50¢ per unit, the external 
gear ran about $30 additional. Moreover, performance 
was far from satisfactory; even though wiring was ex- 
ternal the insulation was affected adversely by the high 
temperatures and showed insufficient moisture resist- 
ance. Problem was solved by redesign for Teflon- 
insulated wire and running it through the apparatus. 
Although the Teflon-insulation cost about $7.50 per 
unit, the external gear was all eliminated, with a net 
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SENSITIVE RELAY 
MCL RAZ 


SW RELAY 


Sensitivity 


Plus Dependability! 


The new Allied SW relay offers 
an economical combination of 
both these important qualities 
Here are the facts on _ this 
newest relay in the famous 
Allied line 


SE 


Bulletin SW gives complete details. 
Send for your copy today. 


Be sure to send for your 
copy of Allied’s new Relay 
Guide. It shows 24 small, 
compact relays with a de- 
tailed table of character- 
istics and specifications. 


ALLIED CONTROL COMPANY, 


2 EAST END AVENUE, NEW YORK 21, 


SEPTEMBER 1950 


SENSITIVITY: 
COIL: 


CONTACTS: 


WEIGHT: 


Hermetically Sealed 


Supplied 
with 
OCTAL PLUG 
or SOLDER 
TERMINALS 


Can be supplied 
in A.C. 


S.P.D.T. .012 watts d.c. | 
D.P.D.T. .05S watts d.c. § 


Acetate insulated, bobbin or layer wound, 
12,500 ohms max. 


Silver, one ampere non-inductive load at 24 
volts d.c. or 115 volts a.c. Armature contact at 
frame potential. 


One hole with locating lug. Also available with 
dust cover or hermetically sealed, plug-in or 
solder terminals. 


Open Relay—1-19/32", 1-1/16", 1.7/16" 
Sealed Relay—3-3/16" long, including plug, 
1-13/32” wide, 1-19/32” high. 


2.5 oz. 


WEIGHT HERMETICALLY SEALED: 4.5 oz. 


SPECIAL 
APPLICATIONS: 


Sensitivity down to .003 watts S.P.D.T., or .012 
watts D.P.D.T. Palladium or other precious 
metal contacts for audio or low voltage cir- 
cuits, tungsten or alloy contacts for higher 
current or voltage circuits. Maximum input 
4.0 watts at 20°C for 85° rise. 
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YOUR PRODUCT NEEDS A 


VOLTAGE 
STABILIZER 


To Guarantee Performance, Protect 
Your Reputation, Boost Your Sales 


By simply building-in a low cost Raytheon Voltage Stabilizer, 
you can protect your electrical or electronic product from all 
the hazards of fluctuating line voltage. Compact, light in weight, 
ruggedly built — a Raytheon Voltage Stabilizer insures a life- 
time of peak performance at moderate cost. Available in a wide 
variety of standard models or custom-built to meet your special 


requirements. Write for new Voltage Stabilizer Bulletin. 

















TESTS SHOW... 


Tests on full load, hot and cold, 
show that the standard Raytheon 
Voltage Stabilizer varies from 
115.1 to 114.6 volts (+ 0.5 volts). 
Other voltage stabilizers under 
the same conditions show varia- 
tions from 114.8 to 112.8 volts 
(+ 2.0 volts). 


RAYTHEON MANUFACTURING COMPANY 
Magnetic Components Division, Dept. 6460EM 


WALTHAM 54, MASSACHUSETTS 





JUST PLAIN 
RUGGED 


.. yet an 


QUALITY 
PRECISION 
ACCURACY 


The “Hermetically Sealed” 


Burlington 


designed 
and is manufactured to conform te JAN specifications for sealed 


Instrument was 
instruments. 


Steel 
plate 


case with heavy 
and black finish. 
Excellent shielding due to case material 
and construction. 

Double strength clear glass. 

Black satin anodized aluminum bezel. 
Glass to metal seal under controlled hu- 
midity and temperature conditions. 
D’Arsonval permanent magnet type move- 
ment for DC applications. 

Designed to enhance panel appearance. 
Available in 214” and 31%” round case 
types. 

Guaranteed for one year against workman- 
ship and materials. 


copper-cadmium 





Best Buy Burlington 


BURLINGTON INSTRUMENT COMPANY 
DEPT. D-90, BURLINGTON, IOWA 





saving per unit of some $23, in addition to the economy 
gained from improved performance and elimination of 
servicing. 

Evaluation work on Kel-F wire and cable insulation 
is largely still in progress. This includes work with 
dispersions on magnet-wire enamel, and on extrusions 
for hookup wire and coaxial cable. The poor flex re- 
sistance of Kel-F at low temperatures (referred to in 
Part I of this article) is one stumbling block. One pos- 
sible advantage seen with Kel-F is the ability to produce 
thin-walled extrusions. Reports to a Bureau of Ships 
research indicate with walls of 
0.001 in, 


program extrustions 


Impregnated Glass Materials 


The combination of Teflon with glass materials in the 
form of impregnated or coated woven-glass fabrics, 
tapes and laminates provides a class of products that 
more than meet Class H requirements for electrical 
insulation. Such products may be used continuously at 
200 C, and for short periods at 250 C. Extremely low 
loss characteristics make them particularly useful for 





Fig. 9—Photoetched 


Teflon-glass chassis. 


metal conductive 


live 


pattern on 


radar and other vhf applications. They fit in excellently 
of course in a wide range of insulation applications in 
motors, generators and transformers. (Use of tape has 
already been noted in the section on wire and cable in- 
sulation.) Actually experimental induction motors built 
for the Bureau of Ships using several plies of Teflon- 
impregnated glass fabric as ground insulation have 
operated up to four days at 300 C without deterioration 
of the insulation. 

The chemical- and moisture-resistant properties of 
Teflon-glass materials indicate many uses in industrial 
equipment such as baking and food machinery where 
the chemical inertness and the quality of anti-sticking 
are valuable adjuncts. 

Glass-coated fabric now made by Du Pont are illus- 
trated in Fig. 8. These run in thicknesses of 3, 5, 10-11, 
and 14-15 mil, and are coated in continuous rolls 14 in. 
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1600—Man worked hard for his pay in 
these days. Crude machines like this 
began to lighten his load by replacing la- 
borious handwork with foot power. But 


2 1875—By accident, it was discovered 
that if two direct current dynamos 
were connected together, one would serve 
as a generator and drive the other as a 


1900—Result: Electrical horsepower re- 
placed foot power! By 1915, Howell 
“Red Band” Electric Motors arrived. Soon, 
these rugged, industrial type motors were 


progress was really only beginning. motor. Electrical horsepower was here! widely accepted in many industries. 


NOW...A PUNCH PRESS WITH A PUNCH: 


G Today—Electrical horsepower does 
the work! For example, this huge, 
modern, heavy-duty punch press, pow- 
ered by a 75 H.P. Howell Motor, can 
exert a pressure of over 800 tons! Back- 
breaking labor is gone, costs are cut, 
time is saved and output increased! 


That Howell Motors were selected for 
this and other important jobs in indus- 
try is a tribute to the quality and per- 
formance of Howell products. 


It shows that Howell’s firsthand expe- 
rience in the design, manufacture and 
application of precision-built industrial 
type motors can prove invaluable to you. 


Consult Howell before you buy elec- 
tric motors! 


Equipment courtesy E. W. Bliss Co., Toledo. 
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| A HOWELL MOTORS 


2 ke Sa ft HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
trial | — - Precision-built Industrial Motors Since 1915 

here 3 

‘king 


, supplies more jobs—provides more goods for more people at less cost. 


Ilus- 
0-11, 
4 in. Howell Type F Punch Press Motor 
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TO HELP YOU 


do a better job faster. 


will aid your production. 


ASK YOUR SUPPLIER 


Foreign Distributor: 


If you have not received 
a copy of the new Klein 
Pocket Tool Guide, write 
for one. It will be sent 
without obligation. 





Since 1857 


oom LE 


Speed Froduition 


Cah 





Minutes saved on production lines can add 
up into valuable work hours! Klein Pliers 
are designed to help you save these minutes. 
Standard of the electrical industry ‘Since 
1857,” Klein Pliers help good workmen to 


Klein Pliers are made in a wide range of 
styles and sizes to meet practically any wir- 
ing need. The perfect fit to the hand prevents 
tiring—the keen knives shear through tough 
wire easily and give years of service—the 
carefully matched jaws hold work securely. 


Regardless of the job you have to do, there 
is a Klein Plier designed to fit your needs. 
Discover for yourself how these better pliers 


International Standard Electric Corp., New York 





& Sons 


Chicago, Ill, U.S.A 


, oO] 
ILLINOIS 





wide. They can be readily heat-sealed to themselves or 
laminated into heavier structures under pressure of 
about 1000 psi at 750 F for a few minutes. Tapes can 
be supplied in any length; and laminates up to 14 x 18 
in. untrimmed. Larger-size laminates are soon to be 
made available. (19) 

Copper-clad Teflon-coated glass fabric has found n 
interesting use as the chassis for a photoetched conduc- 
tive pattern in miniaturization work. Fig. 9 shows a 
Teflon chassis with an etched pattern as used by the 
Signal Corps Engineering Laboratories in its Auto- 
Sembly method of fabrication of miniature circuitry, 
This has already been described in this publication. (20) 
The material according to SCEL, “has high heat re- 
sistance desirable for the solder-dipping phase of this 
method, good electrical properties, wide range of thick- 
ness for either flexible or stiff chassis, and fair to good 
machining possibilities in the thinner stocks.” The only 
defect so far is the lack of uniformity in the copper-glass 
cloth bonds; these range from excellent to good. Rea- 
son for this however is the fact that this type of 
laminate is still in an experimental stage and the best 
method for dependable reproducible bond has not vet 
heen evolved. 

So far as Kel-F materials are concerned, laboratory 
samples of sandwich-type laminates, as well as some 
special types such as a Kel-F-coated wiremesh fabric 
for possible use in drying equipment have been devel- 
oped and are being evaluated. It is understood that 
some work has been done in developing a fabric out of 
Kel-F monofilaments. If successful this would have 
some unusual possibilities owing to the resin’s inherent 
pre yperties. 

The use of other than glass fabrics for fluorocarbon- 
impregnated materials has not been investigated since it 
seems logical to utilize only such fabrics that can match 
the high seat resistance of the resins. 


Capacitor and Other Film 


Teflon or 


Problem is to ob- 


Requirements of the Armed Services for 
Kel-F film have already been noted. 
tain film thin enough (about 0.5 to 1.0 mil) and uniform 
enough in the required properties. Some success has 
been noted by the Condenser Products Company with 
both Kel-F and Teflon shaved films. Details of film 
thickness and other construction are not given, but here 
are some performance data: 

Kel-F film has been employed where a very high re- 
sistivity has been desired. A value of 10’ ohms has 
heen obtained on an 0.02-mf capacitor tested at 2200 
volts, at 90 F, 95 per cent RH. The capacitor is said 
to give a reading of 10’ ohms after a long charge at 
150 volts. 

Teflon capacitors are the result of a three-year devel- 
opment project sponsored by the Air Materiel Com- 
mand. Primary application of these capacitors is in 
high-power pulse-forming networks. Charge and dis- 


charge losses are said to be approximately one-tenth of 


the mineral-oil paper capacitors. Capacitance and power 
factor do not vary with charge and discharge frequency. 
Temperature range will depend on type of impregnant. 
With silicone-fluid, it may extend from —65 C to +200 
C. With Teflon air-type capacitors (no impregnant) 
the temperature range is said to be —110 C to +250 C. 
As indication of space-saving results, use of Teflon film 
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“a The flexible cords on your electrical tools and appli- 
that = ances reflect the quality of your product. If they are 
it of | inferior, your product will be similarly judged no matter 
lave Light Outy—-Types POS) and: POT how well made. That is why it will pay you to use safe, 
rent | fully approved cords of the highest quality . . . Rome 
yon- Flexible Cords. 
eit ae Offering the ultimate in quality, safety and service- 
atch — ability, Rome Flexible Cords are noted for their smooth, 
Light Duty—Types SV and SVT clean and neat appearance. Flexibility, non-kinking 
\ toughness and age resistance assure long service life. 
1 or They are quality cords for quality products. 
ob- All standard Rome Flexible Cords are fully approved 
oa by Underwriters’ Laboratories, Inc. They are available 
vith Medium Duty—Types SJ and SJT as Rome 60 Neoprene Sheathed, Rome 40 Rubber 
film Sheathed, Rome Synthinol* Thermoplastic Sheathed, 
a as best fits your needs. Rome 60 and Rome Synthinol 
- types are highly resistant to oils, acids, moisture, sun- 
has light and flame. 
200 Choose the cord you need from these approved types: 
said Heavy Duty—Types SO, $ and ST 
a \ Rome 60 Type SO; Rome 40 Types S, SJ, SV and POSJ. 
7 Rome Synthinol* Types ST, SJT, SVT and POT. 
vel- IT COSTS LESS TO BUY THE BEST *Trade Mark Registered 
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ROME CABLE CORPORATION, Dept. EM-9, Rome, N. Y. 
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General 


Purpose 


ELECTRICAL INSULATORS 


In the electrical field, the advantages offered by ROSITE 
moldings have resulted in their use in many different 
kinds of applications. The simple fuse base on the left 
above, and the complex polyphase meter block on the 
right, are typical general purpose ROSITE applications. 
ROSITE is ideal for such uses because it is a low cost, 
stone-like material that can be molded in intricate 
shapes ...to close tolerances ...is non-carbonizing... 
heat resisting ...and very stable. Find out what ROSITE 
can do for you! ASK FOR BULLETIN 100. 


ROSTONE CORPORATION 


123 So. Earl Ave., Lafayette, Indiana 


ENGINEERING ¢ MATERIALS © PRODUCTION 








THE RIGHT MOTOR AT THE 
RIGHT PRICE...EMC AND CYCLOHM 
FRACTIONAL H.P. MOTORS 


Model 500 is a brilliant, seasoned per- 
former used extensively by leading manu- 
facturers of home movie projectors, vend- 
ing machines, portable tools, radar and 
electronic equipment, railroad = signal 
lights, laboratory stirrers...wherever a 
fractional h.p. motor of proved depend- 
ability is needed at low cost. 

For complete information about EMC 
model 500 or any of the famous EMC 
universal, shunt wound, or shaded pole 
motors and Cyclohm induction motors, 
write for handy reference literature and 
specification sheets. All EMC and Cyclohm 
motors can be furnished with gear units, 
12 models, hundreds of ratios. 

EMC and Cyclohm fractional h.p. motors 
are made by fractional h.p. specialists... 
your guarantee of the right motor at the 


right price 
HOWARD 






"HOWARD INDUSTRIES, INC., DEPT. EMB 
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capacitors may make it possible to reduce size of net- 
works by 50 per cent as compared to a paper-capacitor 
network. 

The field for unsupported Teflon film of course also 
extends to wire and cable insulation, as already noted, 
A commercial line of polymonochlorotrifluoroethylene 
film is available with possible applications not only as 
electrical insulation but as flexible components in chem- 
ical and hydraulic equipment and in other applications 
beyond the scope of this review, such as packaging. (27) 


Fluorocarbons as Dielectric Fluids 


Fluorinated compounds have potentialities of decided 
importance as liquid dielectrics, coolants, lubricants, and 
special-purpose greases, where high-temperature per- 
formance and chemical stability are primary considera- 
tions. Their use as liquid dielectrics are perhaps of 
most interest in this discussion. On the basis of re- 
search done to date, an entire article could be devoted to 
this particular phase of the subject, but space permits 
only a brief summary. 

Actually, fluorinated dielectric fluids have been in- 
vestigated for some time. Earlier studies have been 
made on the Freon family of fluorinated hydrocarbon 
derivatives (familiar for their use as refrigerants and 
propellents). (22) Current research is motivated es- 
sentially by the requirements of the Armed Services 
for double-purpose liquids to function as coolants as 
well as dielectrics. These requirements follow from the 
fact that suitable cooling systems are essential in minia- 
turized design since operating temperatures are high 
and components are frequently located near “hot-spot” 
areas. A conventional cooling system incorporating 
fans, etc., imposes additional weight which negates 
the concept of miniaturization. Therefore, means to 
circulate a low-loss, stable, high-temperature liquid 
through such equipment are sought to provide a more 
suitable system. 

Performance characteristics for a low-loss, low-dielec- 
tric-constant liquid (Exhibit MCREE-410) and for a 
low-loss, high-dielectric-constant liquid (MCREE-411) 
have been set up by the Air Materiel Command. Major 
elements in the first are: 


Dielectric constant (min. ) Ze 
Dissipation factor (max.) 0.0005 
Dielectric strength for 0.025 in. gap (min.) 20,000 volts 
D-c volume resistivity in megohm-cm (min.) 106 
Temperature range: 

pour point (max.) , — bic 

200-mm Hg vapor pressure (min.) +250 C 
Flash point (min.) 350.C 
Viscosity in Saybolt Universal units at 100 F (max.) 65 sec 


In exhibit MCREE-411, the targets are the same as in 
410, except that the dielectric constant required is 
25. (23) 

A research and development contract for the develop- 
ment or synthesis of such liquids is being worked at 
the Plastics Laboratory, Princeton University. From 
the requirements for nonflammability, stability at high 
temperatures, nonreactivity, and thermal conductivity, 
a report on this work concludes that “the logical mate- 
rials for the purpose should be perfluorinated,” that 1s, 
completely fluorinated compounds. (24) A new single- 
step method for making perfluorinated compounds has 
been developed which may be commercially available on 
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1° The 1950 Indianapolis 500-Mile Sweepstakes—fastest ever run 

65C on this great proving grounds—saw every winning car equipped 

50C with Everlock Washers! ...What a great testimonial to the stamina, 

50C the dependability and the built-in safety of Everlocks! 

5 sec Surely, it's no mere coincidence that the world’s leading 

racing drivers—men who risk their very lives behind the wheel 


odie —insist on Everlock Washers! It's no happen-stance that the cars 


dis placing 1-2-3 in the Indianapolis Sweepstakes for the past 
eleven consecutive years have used Everlock Washers as safe- 

‘lop- guards against loose nuts, bolts or screws. 

d at Everlock’s exclusive features— wide chisel edges, combined 

‘rom with powerful spring tension — are proving their superiority 

high wherever lock washers are needed. In your own assemblies 

vity, you'll find that Everlock Washers will reduce both service and 

ane production costs. Result: Increased profits! 

iC 1S, 

igle- THOMPSON-BREMER & COMPANY 


has 1642 West Hubbard Street, Chicago 22, Illinois 
In Detroit: SAM T. KELLER COMPANY, 2457 WOODWARD AVE. 
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MODEL B-20 
REVERSE ACTING TYPE 


Particularly suitable for 
warning lights or signals on 
over-temperature for applica- 
tions to fire signals, signal 
overheating motor genera- 
tors, etc. 


MODEL B-10 
DIRECT ACTING TYPE 


Particularly suitable for ster- 
ilizers, steam tables, warming 
tables, etc. 
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In Home and Industry EVERYTHING'S UNDER CONTROL 


THERMOSTAT DIVISION 
Robertshaw-Fulton Controls Company 
YOUNGWOOD - PENNSYLVANIA 





a full scale in the near future and is expected to lower 
the cost of such materials. (25) 

In addition to the proposed use of fluorinated com- 
pounds as liquid dielectrics in direct circulation through 
electronic components and equipment, they could be util- 
ized as nonflammable transformer oils with high-voltage 
breakdown strength at elevated temperatures, as liquid- 
impregnated Teflon-tape constructed coaxial cable, and 

lubricants for electronic equipment. In heavy-duty 
industrial equipment, such as machine tools, such com- 
pounds can be utilized as bearing lubricants where ex- 
treme protection against corrosion is needed. How. 
ever, although superior to silicone greases in this re. 
spect, the fluorinated compounds available to date have 
an inferior viscosity index, that is, the lubricants thin 
out with increasing temperatures. 

The low-polymer trifluorochloroethylene oils, waxes 
and greases (Kel-F, Fluorothene, and recently an- 
nounced line of Halocarbon materials) appear to have 
the most immediate commercial applications. Where 
specialized objectives have been set up by the Air 
Materiel Command, much work has to be done in the 
synthesis and evaluation of new fluorinated compounds, 
(It must not be inferred from these comments that 
other than the fluorinated hydrocarbon compounds, such 
as the silicones, are not also being evaluated. ) 

One specific problem can be highlighted here: A 
series of liquid dielectric coaxial cables for the trans. 
mission of pulse, radio-frequency, and microwave en- 
ergy in aircraft in which dissipation of heat will be 
accomplished primarily by circulation of the dielectrie 








Other New Recent Articles on Plastics 


In a continuing program of presenting comprehensive and 
critical evaluation of significant new plastics and related ma 
terials, these articles have appeared in earlier issues: 


Silicone Rubber Emerges as a Dielectric Material, June 1950, 
p. 100. Formulations developed for insulating purposes 
combine wide-range thermal stability with flexibility at 
low temperatures. ° 

Nylon Plastics Make Tough Components, April 1950, p. 110. 
A practical case-history evaluation of nylon’s growing ap- 
plicability in electrical and mechanical components. Un 
usually high impact strength in relation to density and 
adaptability to injection molding lead to cost re -ductions.® 

Research Developments in Dielectric Materials, January 1950, 
p. 80. New materials and test methods, research targets 
and trends, as discussed at the 1949 Conference on Elec 
trical Insulation.* (See also Research Progress in Dielee- 
tric Materials, December 1948, p. 80.) 

Plastics Can Be Electrical Conductors, November 1949, p. 60. 
Research report on a new class of materials characterized 
by controllable resistivities, plus the usual physical and 
fabricating advantages of plastics. (Reprinted by the Mark 
ite Company, New York 14.) 

Conductive Rubber as a Component, August 1949, p. 96. An 
eee of properties, potential uses and _ limitations. 
(Reprinted by U. S. Rubber Co., Passaic, N.J.) 

aaa > MC New Group of Triple- Function Resins, July 
1949, p. 78. Properties and applications of a new group 
of alae for bonding, potting and casting. (Reprinted by 
the Ciba Company, New York 14.) 

Polystyrenes Appraised, April 1949, p. 84. An objective, crit 
ical summing up of properties and applications of the 
most important new plastics group in volume use. 

Electrical Insulation—Navy’s Program Moves Ahead, November 
1948, p. 88. An evaluation report on rese arch develop- 
ment in glass-silicone and glass-melamine laminates.® 

Flame-Resistant Cellulose Acetate, September 1948, p. 82 
Analysis of this new type of acetate, plus report on use 
in appliance housings and other applications. (Reprinted 
by Hercules Powder Co., Wilmington, Del.) 


* Editcrial reprint available; see page 178 of this issue. 
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HOOVER 


ELECTRIC MOTORS 
give your reputation a clean start! 


















When you make machine tools, you have no control over the 
operating conditions. But the tools are expected to perform 
tegardless—in spite of dirt, sawdust, filings, or oil splashes 
that may prevent a motor from even starting. Which is why 
more and more manufacturers power their products with 
Hoover Motors! 


Hoover 1 and 1%-horsepower capacitor-start motors get 
going on cue even under dusty, dirty conditions .. . for 
Hoover's centrifugal starting switch, with its oversize electric 
contacts of pure silver, is completely enclosed in a dustproof, 
dirt-proof external switch housing. No foreign matter gets in 
to lodge between contact points and cause trouble. And, when 
necessary, the switch can be readily reached simply by remov- 
ing its cast-iron cover. 


So specify Hoover Motors—to give your equipment AND your 
"putation a clean start! 


SEPTEMBER 1950 


: Typical SINGLE-PHASE CAPACITOR- 
START HOOVER MOTOR. .1 HP, 1725. . 
RPM. Rigid-mount, ball-bearing, dripproof _ 

construction. Conforms to NEMA mounting 
standards, Other capacitor-start motors 
3 down to Y% HP. Hoover Motors are also 
_made in SPLIT-PHASE models ('% and Ys HP). 
for easy-to-start, quick-to-accelerate 
applications; and POLYPHASE models 
(% through 2 HP) for use where three- 
phase supply lines are available. 





“HOOVER” NEW NAME FOR K-C MOTORS 


Motors made by the Kingston-Conley Division of 
The Hoover Company have long been known as 
‘‘K-C Motors.”’ In the future, these same fine mo- 
tors will bear the name of the parent company— 
maker of the world-famous Hoover Cleaner. Stand- 
ards of design, construction and performance con- 
tinue as high as ever—outstanding in the industry. 


THE HOOVER COMPANY Pe 
North Canton, Ohio 

Kingston-Conley Division W 

72 Brook Avenue, North Plainfield, New Jersey 
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4 Is Cold Molded 

P Insulation for temperatures 

: up to 1500 F the Answer 
to a better product 


* Garfield Cold Molded inorganic insulation is 
used for high heat up to 1500°F. Our organic ma- 
terial withstands temperatures up to 500°F. The 
adaption of such material may better your product 
...and do it economically, too. A Garfield engineer 
can tell you quickly. Find out, today! 


COLD MOLDED 
INSULATION 
IS USED FOR: 


SWITCH BASES * INSULATORS 

ARC CHUTES & BARRIERS 

RELAY BASES & COVERS 

APPLIANCE PARTS © PANEL BOARD PARTS © INSTRUMENT MOUNTINGS 

WIRING DEVICE PARTS © OUTLET COVERS © THIRD RAIL INSULATORS 
AND MANY OTHER IMPORTANT ELECTRICAL COMPONENTS 


* The parts illustrated below show the complex- 
ities possible with Garfield Cold Molded materials. 
Pieces as small as 4” and up to 24"x 24” are econ- 
omically produced to meet varying requirements. 


GARFIELD MFG. Co. 


GARFIELD 1,NEW JERSEY 


The Registered Trade Mark that 
designates a quality high 
temperature insulating material 
cold molded...Since 1908 





materia! and its refrigeration within a central heat ex. 
changer. Cables are also to serve as ducts for the cir. 
culation of coolant between various related equipments, 
Entire system will be sealed and pressurized up to 75 
psi through the use of special fittings to provide both 
electrical and fluid connection. Requirements for such 
a composite transmission line system have been set 
forth in Air Materiel Command Exhibit MCREE. 
601. (26) 


Protective Coatings 


Teflon resins as a base for protective finishes of hig} 
corrosion resistance, heat stability and anti-sticking 
characteristics seem to have some extremely good pos- 
sibilities. So far, this field is still largely in the ex. 
perimental stage, although manufacturers’ technical lit. 
erature has made available data covering several types 
of enamel, as well as necessary primers for aluminum 
and steel; application instructions too are given. At 
this writing Du Pont (pending further tests) prefers 
to emphasize the heat resistance and the anti-sticking 
properties of Teflon finishes, rather than performance 
under severe corrosive conditions. Production quan. 
tities of Teflon finishes are scheduled for the end oj 
1950 and by that date additional and more detailed 
performance data may be expected. (27) 

It is of course obvious that for certain applications 
such as the finish on motors or industrial equipment ex. 
posed to highly corrosive atmospheres or required t 
operate under elevated temperatures, Teflon finishes 
may be the answer to some difficult problems. The 
Teflon finishes described to date are all low-viscosity 
aqueous dispersions. The use of Kel-F for protective 
coatings has also been investigated, but only experi- 
mental data have been provided to date. gooc 


Cited References* 


/. *Polytetrafluoroethylene History and _ Progress,” 
Technical Bulletin, British Mechanical Productions 
Ltd., London. 

. “Hermetic-Sealing Terminals,” a new materials de- 
scription, ELEcTRICAL MANUFACTURING, June 1950, 
p. 144. 

. “Transformers and Inductors (Audio, Power, and 
Pulse),” Military Specification MIL-T-27, Sept. 30, 
1949, 

. New materials descriptions of fluorocarbon-resin 
molded stock, ELectricAL MANUFACTURING, Nov. 
1947, p. 142; Nov. 1949, p. 132; and June 1950, 
p. 142. 

. “Electrode Boiler Makes Steam-Jet Cleaner Self- 
Regulating,” F. J. Riker, ELectricaL M.ANUFAC- 
TURING, Dec. 1949, p. 76. (See p. 79 for description 
of Teflon application. ) 

. “Ceroc T High-Temperature Magnet Wire,” Engi- 
neering Bulletin No. 402D, Sprague Electric Co. 
North Adams, Mass., April 1950. 

. “High-Operating Temperature Transformers,” Con- 
tract W-33-038-ac-13939, Final Report. Air Mate- 
riel Command, Wright-Patterson Air Force Base. 

4. “D-C Relay, Miniature, Hermetically Sealed,” Con- 
tract W-33-038-ac-14847, Final Report. Air Mate- 
riel Command. 

. “A-C Relay, 400 cps, Miniature, Hermetically 
Sealed,” Contract W-33-038-ac-14720, Final Re 
port. Air Materiel Command. 

. “Hermetically Sealed Components for Industrial 
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* References Nos. 1 through 6 appear in Part I, August issue. 
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KLIXON PROTECTORS 


Keep Husky Tournatorque® Electric Motors 
Operating by Preventing Burnouts 


The Tournatorque motor, illustrated, provides power 
at the point of action in the famous R. G. LeTourneau 
earth-moving and construction equipment. Used 
in the electric controlled equipment, it simplifies 
operations by supplying the actuating power on 
LeTourneau equipment. 


To assure continuous power without motor burn- 
outs, LeTourneau Engineers use a built-in Klixon 
Protector in the Tournatorque motor. The reason 
— they know the value of positive motor protection 
. . . know that Klixon Protectors keep constant 
watch over the motor, always protecting it from pos- 
sible burnouts which might occur from overloads. 


Compact, easy to install, Klixon Protectors keep 
motors operating. They take into account the factors 
that cause motors to overheat and prevent them from 
burning out by cutting “off” the power should they 


SEPTEMBER 1950 












RECTFIERS 


A.C. GENERATOR 


TRANSFORMER UNIT 


become dangerously overheated. Then when they 
cool sufficiently, Klixon Protectors snap the power 
‘“‘on’’ again automatically or by manual reset depend- 
ing on the type of protector used. Regardless of the 
type of motor-driven equipment you use, specify and 
insist that your motor manufacturer supplies you 
with motors equipped with Klixon Protectors. The 
additional cost is low, pays for itself over and over 
by preventing costly motor burnouts. 


 eeeenenneneNesenmEneement \ —~ EEE 
TRADE MARK BEG U6 Pat OFF 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
109 Forest Street, Attleboro, Mass. 
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RESET TIMER 


MICRO TIME SETTINGS 


The double Microflex Dial permits 
setting the timer right on the dot 
—like a Micrometer. One complete 
turn of the inner dial advances the 


7200° DIAL’ x Age ae 
The patented Microflex Threaded 

Axle and Pinion uses 20 turns of the 

dial. Multiplied 20 times, 7200°, for 
more accuracy. 


eWIDER RANGE OF e OVER 100 TIMER OPER- 


ADJUSTMENT ATING COMBINATIONS 
Your machines equipped with Each one of the three separate 

see Timers will have added Microflex contacts can be set for 
utility. Jobs requiring short or long seven different actions. Selection 
time period can be accurately con- of the exact combination desired 
trolled by setting the Micro Dial. will eliminate additional relays. 

Write for BULLETIN 110 
wees eX a aeenes 
hay 7 ™a| 
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A NEW Timer Relay 











RACTICALLY non-breakable, 

steel-clad Durakool "fixed time”, 
Timer Relay with mercury to mercury 
contact operates in “sealed-in" hy- 
drogen under pressure. Tamper-proof 
delays available from .15 to 20 
seconds in either normally open or 
normally closed actions. Millions of 
contacts assured. 


No false contacts 
No chatter 
Quiet in operation 


+ + + + 


Eliminates double contact- 


ing or breaking of cifcuit 


Send for bulletin 800 


UTE) 


BOS2 Ses ae 


See Telephone directory for local disteibutor 
or write 


DURAKOOL, INC.—Elkhart, Indiana 
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Control,” E. B. Steinberg, ELECTRICAL MANUFAc- 
rURING, July 1950, p. 110. (See pp. 114-115 for 
examples of Ceroc T insulation. ) 

17. “Experimental and Developmental Specification for 
Cable; Electric, 400 F,” No. XNEL-38, Bureau of 
Aeronautics, Navy Department, Washington 25. 

18. “Teflon Wire Enamels,” Technical Bulletin No. 2, 
EK. 1. du Pont de Nemours & Co., Inc., March 15, 
1950, Wilmington, Del. 

1Y. “Teflon Coated Glass Fabrics, Tapes and Lami- 
nates,” Technical Bulletin No. 3, E. I. du Pont de 
Nemours & Co., Inc., March 1, 1950. 

20. “Photoetched Conductive Circuits, Adapted to Mass 
Fabrication,” ELecTRICAL MANUFACTURING, June 
1950, p. 90-1. 

21. “Trithene—Its Properties and Uses,” Technical Bul- 
letin, The Visking Corp., Chicago. 

22. “Freon Compounds,” Technical Bulletin B-2, Kinetic 
Chemicals, Inc., Wilmington, Del. (This source has 
a prepared bibliography available on request.) 

23. Proceedings of the First Technical Conference on 
Liquid Dielectrics, Sponsored by Subpanel on Di- 
electric Materials, Research and Development Board, 
\pril 21, 1950, Washington, D. C. Comment. by 
Harry A. Pearl on Air Materiel Command require- 
ments. 

24. Ibid. Comment by N. J. Vasileff, “Low Dielectric 
Constant Liquid Dielectrics.” 

25. Ibid. Comment by H. G. Boyce on perfluorinated 
compounds. 

26. Ibid. Paper by M. Tenzer, “Application Require- 
ments for Liquid Dielectric Coaxial Cables.” 

27. “Teflon Finishes,” Technical Bulletin No. 1, E. 1 
du Pont de Nemours & Co., Inc. 
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Retire tema ast 


Smooth running production schedules depend on 
trouble-free coil performance—all too often, for lack 
of the right coil—the job is lost. That’s why experi- 
enced production engineers specify Dano electrical coil 
windings. Because every Dano coil is tailor made to 
your exact specifications and is carefully tested and 
inspected in all vital stages, there’s never any danger 
of production holdup because of coil breakdown. Fur- 
thermore, Dano is equipped to handle all of your coil 
problems—efficiently, promptly and economically. 


Send us samples or specifications with quantity require- 
ments for our recommendations. No obligation! 


© Form. Wound @ Bakelite Bobbin 

© Paper Section e Cotton Interweave 

e Acetate Bobbin ® Coils for High Temper- 
© Molded Coils ature Applications 


ALSO, TRANSFORMERS MADE TO ORDER 


THE DANO ELECTRIC ¢9. 


93 MAIN ST., WINSTED, CONN. 


















Company, and Westinghouse Electric Corp., E.  Pitts- 
burgh, Pa. 

Particular thanks are due to the following for their interest 
and help: John Alfers, head, Plastics Section, Bureau oi 
Ships; Emil McK. Beekman, chemical engineer, Compo 
nents and Materials Branch, Squier Signal Laboratory 
K. L. Blaisdell, project leader, U. S. Navy Underwater 
Sound Laboratory; Dr. Harold Moore, chief engineer, 
Rockbestos Products Corp.; H. A. Pearl, materials engi 
neer, Air Materiel Command; J. R. Perkins, development 
engineer, E. I. du Pont de Nemours and Co., Inc. ; Louis C 
Rubin, manager, Chemical Manufacturing Dept., The M. W 
Kellogg Co.; H. J. Stark, materials engineer, Plastics Sec 
tion, Bureau of Ships; and Henry Walker, Electrical Sec 
tion, Bureau of Ships. 

Use of Fig. 3 B, Part II is by courtesy of British Plastics, 
London. All other picture credits are noted in the text 





Designed-In 


Resistance Heaters 
(Continued from page 104) 


volve the added complication of maintaining good ther- 
mal contact between the heater and the work over the 
entire operating range of temperatures, inasmuch as the 
heater and the work expand and contract at different 
rates. This is particularly a problem on strip heaters 
and cartridge heaters used to heat platens or metal 
surfaces. Usually the cartridge heater is placed in a 
hole drilled in the platen itself to maintain good termal 
contact. The heaters are furnished a few thousandths 
undersize so that the heater can expand without freez- 
ing in the hole and making removal impossible. In ad- 
dition, some manufacturers recommend lubricating the 
tube of the heater with graphite lubricant which facili- 
tates assembly and removal and fills any small air spaces 
between the heater and the reamed hole, thereby as- 





ka 


G-E water immersion unit with three-heat snap switch. Two 
Calrod tubular heaters of the same rating are wired to 
the same switch for series or parallel connection. 


suring good thermal conductivity. Where possible a 
small hole concentric with the heater hole is drilled com- 
pletely through the piece so that the heater can be 
driven out with a punch if it freezes in its hole. On 
severe applications cartridge heaters can be furnished 
with heavy end disks so that they can be driven out 
without distorting the heater. 

Strip heaters must be clamped tightly to the surface 
being heated. Since the heater increases in length when 
heated it is impossible to maintain intimate contact be- 
tween the heater and the work if the heater is mounted 
by means of screws through mounting holes. Where the 
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FIBERGLAS 


When you order 


LAMINATES 


..- because 


Sheets, Rods, and Tubes formed of Fiberglas glass-base laminates 











ry 
FIBERGLAS Gm cost 
LESS IN MORE AND MORE PLACES! 





$2.10 


siso |__| ©! 
$1.40 |__ 


IIT bail est siacenlheenthinsinilnteelibeneendiisl 
| } 


| 

| | 

$70 L__j 1 j j } j \ i I 
1939 ‘40 ‘4) ‘42 ‘43 ‘44 ‘45 ‘46 ‘47 ‘48 
AVERAGE PER POUND COST OF FIBERGLAS YARNS 


fiberglas is the trade-mark (Reg. U. S. Pat. Office) of Owens-Corning 


Fiberglas Corporation for a variety of products made of or with glass fibers. 
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generally resist high temperatures 


have excellent moisture resistance 
good strength/weight ratio 
excellent space factor 


high impact resistance 


and may be fabricated for a wide range of 
electrical and mechanical properties 


KINA 


OWENS-CORNING 


FIBERGLAS 





S-CORNING FIBERGLAS CORPORATION ~ Textile Products Division, Dept. 366 * 16 East 56th Street, New York 22, N. Y. A-6449 
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Another Important Development in the Series of 


BUILT-IN 
DELAY 
FEATURE 


... factory set 


from h to 3 seconds 


Again we announce an important development in the 
long line of ASCO Electromagnetic controls . . . this time 
a Fixed Delay Relay for use with Automatic Transfer 
Switches. With this Relay, you can set a Transfer Switch 
so that it will not throw on transient outage until a pre- 
determined period—'2 to 3 seconds—is passed. This 
avoids switch operation when power loss is only 
momentary. 

It’s a magnetically held Relay without dash pot, 
motors, or moving parts in the time element. Its unique 
built-in fixed time delay arrangement disengages on 
any selected value between '2 and 3 seconds. It has 
utility power construction and is rated at 25 amperes 
with single or double throw. It’s the Relay now used on 
many ASCO Transfer Switches to guard against momen- 
tary outage due to transient conditions. 

Possibly this is the very Time Delay Relay (Bulletin 
1054-1885) you have been looking for. Write us about 
your requirements and let’s see. 


We also manufacture a complete line of 
Solenoid Operated Valves for Automatic 
and Remote Control of Liquids and Gases 


Automatic Switch Co. 


393 LAKESIDE AVENUE + ORANGE, NEW JERSEY 


AUTOMATIC TRANSFER SWITCHES ° REMOTE 
CONTROL SWITCHES © CONTACTORS © RELAYS 
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heater is flat the ideal method of mounting is by means 
of a clamping plate bolted to the work on 3 to 4 in. cen. 
ters completely covering the heater but permitting it to 
expand without buckling. 

Strip heaters formed in a ring to be bolted on the 
outside of a tank as illustrated offer greater compli¢a- 
tion. Even though there is some spring in the assem- 
bly it usually is not sufficient to maintain good thermal 
contact over wide temperature ranges. To overcome 
this one manufacturer has available a band heater con- 
sisting of one or two heaters curved to fit the tank 
but with a small expansion gap. The assembly is held 
by a band of low expansion metal which is clamped 
firmly around the tank. This permits the strip heaters 
to maintain good contact with the tank while expanding 
and contracting. 


Control of Resistance Heaters 


Resistance heaters are furnished in standard voltages 
of 115 and 230 volts in wattages from 30 to 20,000 
watts. The largest ratings are usually three phase 
Heaters can be connected in series for use on higher 
voltages but, before doing so, it always is best to check 
with the manufacturer to see that the terminal insula- 
tion and spacing is satisfactory for use at the higher 
voltage. 

Control of the heaters can be effected by a thermo- 
stat responsive to the temperature of the work or by 
a manual switch so that the watt input can be made 
equal to the energy being radiated or conducted away 
at the desired operating temperature. Often two ele- 
ments of different ratings are used with a three-position 
switch to give three heats by connecting each in ‘the 
circuit in turn and, for the high heat, using both ele- 
ments in parallel. Even more combinations are possible 


Automatic water heating element with built-in thermostat 
enclosed in terminal box, made by Electro-Therm Ine. 
Thermal link supports temperature sensing element be- 
tween tubular heating elements. Dial adjusts 120-180 F. 


with three-phase heaters because the connection can be 
changed from delta to Y along with the single phase 
combinations. 

In addition to the sheathed resistance heaters already 
described there are also available radiant type heaters 
for built-in service. The simplest form consists of not 
metallic resistor elements of silicon carbide in the form 
of straight rod or tubing (about 1 in. OD) metallized 
at the ends for electrical connections. The heating sec 
tion has a resistivity of 0.1 ohm per cm cube at 1960 F, 
and units are applicable to furnaces operating up to ter 
peratures of 2800 F. Since the elements have a post 
tive temperature coefficient of resistance in the working 
range, parallel connection of elements is preferred 10 
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® Here is an exceptionally interesting example of 
the use of American Felt in a bearing seal. Note 
that the seal consists of an inner labyrinth ring 
pressed into the outer race of the bearing, an outer 
flinger ring pressed onto the inner race of the bearing, 
and a ring of felt in the channel between the two. 
The felt rotates with the outer ring, and as it is 
assembled without pressure, there is no danger of 
glazing or wear. 


Now let’s see what happens in service. Due to the 
rotation of the outer steel ring and the felt ring, 
a centrifugal action is developed. Three effects 
result from this action in combination with the de- 
sign of the labyrinth: 1, entry of dirt into the seal 
is prevented; 2, excess grease that may work its 
way past the vortex or trap created by the steel 
seal ring on the outer race passes slowly through 
the felt; 3, the felt is kept clean and free from glaz- 
ing. When rotation stops there are still the same 
barriers, except the centrifugal. No wonder these 
pillow blocks run for years with such protection! 
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® American provides various types of felt, plain 
or laminated with impervious materials, to meet 
the need for reliable seals. Write for authoritative 
Data Sheet No. 11, “Felt Seals, Their Design and 
Application”, complete with illustrative samples. 


American felt 
Company 
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GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 
ENGINEERING AND RESEARCH LABORATORIES, GLENVILLE, CONN. 
—PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; 


Detroit, Mich.; Westerly, R. 1.—SALES OFFICES: New York, Boston, 


Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, At- 
lanta, Dallas, San Francisco, Los Angeles, Portland, Seattie, Montreal. 
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LOOK into’ BOUND BROOK 


HOISTS e TRUCKS e CONVEYORS 
PUMPS ¢ BRIDGES » PLOWS 
ELEVATORS © TRACTORS 
BUSES ¢ MACHINE TOOLS 


and many other heavy-duty, 
hard-to-lubricate jobs 


sche chechi Graphited Bronze Bearings are built 


to withstand cold, heat, dust, mud, water and chemicals. 
Shafts turn freely, day in, day out, on a smooth thin 
film of graphite lubricant. Maintenance costs go down 
—service without maintenance goes up. 


Cast bronze, inlaid with graphite. 


CONSULT OUR ENGINEERS 


PLU DR UT a 


“POWDIRON” 


series. These elements increase in resistance with use 
and it is necessary to provide periodic voltage control 
through a multitap transformer, induction regulator, 
saturable reactor or a rheostat. 

Other types of furnace elements consist of open re- 
sistance rod or strip supported on ceramic frames. Ip 
one type the round rod heating element is supported 
in grooves of parabolic cross-section which act as radia- 
tors. The reflecting area of a unit is said to be in- 


Flexibility is featured in Safeway heating elements made 
of resistance wire sheathed and interwoven with various 
insulating materials with the following temperature ranges. 
Plastic tubing, 180 F; neoprene, 210 F; silicone fiber 
glass, 450 F, and asbestos or fiber glass plus ceramic 


cement, 1000 F. 


creased by 50 per cent by this design. Return bends of 
the rod are in free air to allow for expansion and con- 
traction. For furnace operating temperatures of 2300- 
2400 F the heating elements are an iron-chromium- 
aluminum alloy. The same manufacturer also provides 
unit ceramic plates (illustrated) or semi-cylinders hav- 
ing coils of nickel-chromium wire wound through the 
undercut grooves. Operating temperatures are limited 
to 1750 F. 

Ribbon elements folded and formed into a semi- 
elliptical shape and mounted between ceramic spacers 
on 12 x 12 in. steel racks are also available for furnace 
construction as well as application to grills and cooking 
vessels. The racks may be mounted either horizontally 
or vertically, in single or multiple layers of adjoining 
racks, the number depending upon the temperature re- 
quired. Ratings run up to 300 kw. Up to 750 F, 
aluminum coated steel racks suffice; up to a tempera- 
ture of 1350 F stainless steel is provided. For higher 
operating temperatures the units are mounted in brick- 
lined receptacles. All these units heat by radiation and 
convection of air. 

More for plant service applications than designed-in 
use, heating cables made by insulating resistance wite 
with varnished cambric and felted asbestos and sheath- 
ing in lead can be clamped or wrapped around pipes 
and valves where a little heat is desired. The maxi- 
mum operating temperature is 165 F. Recently a ser- 
pentine heater coil of metal-ceramic construction was 
announced which could be operated up to 1000 F. It 
also can be coiled around pipes, cylinders, and odd con- 
tours. 

Another flexible resistance heating unit is made by 
braiding glass fiber insulation around resistance wifé 
and then weaving into a mesh with glass fiber, asbestos 
yarn, or neoprene thread. The unit is then silicone 
coated so that it can be mounted directly on metal, giv- 
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1 was | Permanently insulated Rockbestos A.V.C. will not crack or flow 
F. It} at high temperatures. What’s more, the felted asbestos acts like 
| con- f @cushion so that neat, right-angled bends are made fast and with- 

out cracking. It’s heat resistant too... will not ignite under TS CORP 
de by | anarc. .. will not support traveling wire fires. ; 
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COTTRELL 
INSULATING PAPERS 


100% RAG PAPER FOR 
EVERY ELECTRICAL INSULATING NEED 


COPACO .. . 100% Rag Stock insulating paper is expressly 
‘designed for the most exacting electrical use, in- 
cluding applications requiring highest degree of 
chemical purity and maximum strength. 


COPAREX insulating paper, 100% Rag Stock having 

good strength and flexibility. Recommended for use 

where high physical strength of COPACO is not 

required. 

COPAREX-S . . . a quality 100% Rag Stock of bonded plies 
suitable for all insulating applications and especial- 
ly recommended for acetate laminations. 


ALL COTTRELL Insulating Papers are available in 
continuous rolls, sheets or in coils slit to your specifi- 
cations. Thicknesses .004” 030”. 


Samples and data sheets furnished on request. 
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Site shehst oe 


FOR ACCURATE TESTING OF Bsa 
COMMUNICATION AND TELEVISION 
COMPONENTS UNDER LOAD CONDITIONS 


INCREMENTAL INDUCTANCE BRIDGE 


Designed for measuring the inductance of Iron Core components for 
frequencies up to 10000 cycles. Inductors can be measured with 
super- imposed direct current. Ideal instrument for manufacturers and 
users of iron core components for communications and television. 
Accuracy 1% 
Inductance Range 1 millihenry to 10,000 Hy. 
Maximum current 1 Amp DC 

Recommended accessories: 

AC Supply #1180 DC Supply #1170 
Null Detector #1140 or Vacuum Tube Voltmeter & 
Null Detector #1210 


SEND FOR THE NEW FREED CATALOG 


FREED TRANSFORMER CO., INC. 


DEPT. SJ 1718 WEIRFIELD ST. 
BROOKLYN (RIDGEWOOD) 27, NEW YORK 


ing improved heat distribution and lower surface tem. 
perature. It can be operated at 25 watts per sq in. at 
temperatures up to 1100 F for chemical flash heaters, 
film dryer rolls, printing press dryers, and similar ap. 
plications. 

In spite of all the resistance heating elements com. 
mercially available the product designer still can ob. 
tain units made to meet his unique requirements if no 
commercial heater is completely satisfactory. Hence it 
is always wise to consult the manufacturer before the 
final acceptance of any solution of a built-in heating 
problem. OOo 
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Shaded-Pole Motors 
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machine, the plant facilities, design ideas and mai 
other considerations. Economy, in the final analysis, ® 
usually the factor which determines whether a mot 
is selected with standard or special features. O OF 
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‘Oe erfect fo purpose... 


PACKARD 


fractional horsepower 


MOTORS 


Packard motors are the answer to your 
fractional horsepower motor  require- 
ments. Their recognized dependability 
and efficiency, plus rugged design and out- 
standing uniform quality will increase the 
prestige and trade acceptance of your 
products. 



































Packard motors are mass-produced by 
specialists who have built fractional 
horsepower motors exclusively for the past 











iv, 33 years. Today our enlarged plant facili- 
ties and all of our engineering and manu- 
facturing experience continue to be con- 

—s centrated in this single field. 

Profit now from this singleness of purpose. 
Remember, for superior performance, for 
quick service and complete satisfaction, 
specify Packard motors . . . the perfect 
na answer to your fractional horsepower 

7sis, 8 
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Lath RELAYS 


ARE PERFORMANCE PROVED! 


AIRCRAFT RELAYS 


You get better service from LEACH RELAYS because thousands of 
types of relays for thousands of applications have been proved-in- 
use for over 30 years. 


LEACH RELAYS are designed with an exceptionally high factor 
of safety for extra dependability. Simplicity of designs makes 
installation quick, easy and inexpensive. Get a// the facts and 
make your own comparisons. LEACH RELAYS’ outstanding per- 
formance, reliability, sturdiness and economy have been proved- 
in-use. 


Highest standards of engineering, materials and workmanship 
assure long, safe, efficient, trouble-free service. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS—CONTACT LEACH 


SS9ES AVALON BOULEVARD. ® LOS ANGELES 3. CALIF. 


Representatives in Pincipal Cities of U. S$. and Canada 
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Heinze Electric Co., 685 Lawrence St., Lowell, Mass. 

Howard Industries, Inc., Dept. EMB, Racine, Wis. 

Lamb Electric Co., Kent, Ohio 

Marco Industries Inc., 786 Terrace Blvd., Depew, N. Y. 

McMillan Manufacturing Co., E. 4th & Rosabel Sts., St. 
Paul 1, Minn. 

Mission Electric Manufacturing Co. Inc., 134 W. Colo- 
rado St., Pasadena 1, Calif. 

Motoresearch Co., 1600 Junction Ave., Racine, Wis. 

John Oster Manufacturing Co., 1 Main St., Racine, Wis. 

Price Electric Corp., Frederick, Md. 

Redmond Company, Inc., Owosso, Mich. 

Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield 
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Russell Electric Co., Div. of The Raytheon Mfg. Co., 4501 
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The Loyd Scruggs Co., 1022 N. 6th St., St. Louis 1 
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cago 7 
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Mich. 

Victor Electric Products Inc., 2950 Robertson Ave., Cin- 
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Wagner Electric Corp., 6400 Plymouth Ave., St. Louis 14 


This Article Will Be Reprinted 
To make the data in this feature article available 
for convenient filing it will be reprinted shortly 
after publication. Single copies will be supplied with- 
out cost as explained on page 178 of this issue. 


Design Trends 


and Transients 


(Continued from page 124) 


tain the density 7 set up at any point p by a current in 
a conductor or coil of any given shape. \Vhen this 
summation is carried out, it leads to the conclusions 
indicated above. The magnetizing reactance is then cal 
culated in the regular way, except that we take the 
number of turns as equal to one-half the actual number 
of conductors in the single strand. If the strand is 
double (two-layer), use the number of turns in (0d). 

For leakage reactance, the slot and zigzag compe 
nents are calculated in the regular way. This is true 
also for the end connections, except that in a single 
layer strand the number of end conductors are double 
and the perimeter larger than those in the two-layer 
case—full and dotted lines in (c), and the component 
for the rotor end rings increases somewhat. 

If the skein is distributed as in (¢), the general com 
siderations are similar. A given number of turns are 
less effective than when concentrated, but the winding 
factor is found in the same way as for other standard 
winding types with an equal number of slots per pole 
per phase. ooe 


Use of Steel for TV Cabinets 


In the substitution of pressed steel for wood 
plastics in television cabinets, two problems—electfit 
shock and acoustics—have to be considered. According 
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Punched 


opens new fields for space-saving 
Printed Electronic Circuits 


This new development utilizing Low-Loss XX XP 
Phenolite, Laminated Plastic, clad with copper 
foil—tightly bonded to both surfaces—is punched 
to the desired shape. The copper surfaces are 
printed with the required coil design, then etched, 
leaving a compact copper coil permanently im- 


bedded in the insulating material. 





Berrer TV Reception! A typical application of 
Copper Clad Phenolite Printed Electronic Circuits is 
used in this new, high-efficiency, tuner manufactured 
by Variable Condenser Corp., Brooklyn, N. Y. It is 
being used in leading Television receivers for stronger, 


clearer pictures—less interference and “snow.” 









This new high-quality insulating material with 


low electrical loss is important because it is 
economical, space-saving and lowers labor costs. 


Write for samples and full information today. 


ee ee epee 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON @ DELAWARE 
Offices in \_¥7 Principal Cities 


Since 1873 
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to David Cole, chief engineer RCA Victor Div., Radio 
Corporation of American, Camden, N. J., a metal cabi-' 
net for a television set presents no additional or special 
shock hazard. If the chassis is properly designed to be 
free of shock, then the cabinet is equally safe, regard- 
less of its material. If there are no direct electrical 
connections between the chassis and power line, the 
material of the cabinet cannot increase shock hazard. 

Special acoustical treatment must be given a metal 
cabinet, however, to obviate the possibility of drum 
effect. Metal cabinets used on RCA Victor receivers 
are lined with sheet asbestos which is cemented in 
place. With this treatment, the acoustics of the metal 
cabinets are equal to those of wood cabinets. Cabinet 
material is not a factor in speaker mounting; audio 
power output rather is the determinant. 

Over 250,000 steel television cabinets have been pro- 
duced for RCA by the Heintz Mfg. Co. of Philadelphia 
in the 10-in. and 12%-in. tube sizes. O a0 


Wide-Range Oscillator 


A resistance-capacitance oscillator with many imme- 
diate applications in radio and electrical work has been 
developed by Peter G. Sulzer at the National Bureau of 
Standards. The new oscillator covers the frequency 
range from 20 cycles to 2 me in five steps. Combining 
simplicity and compactness with excellent frequency 
stability over a wide tuning range, it has several advan- 
tages over previous R-C oscillators. In older models the 
top frequency is about 200 kc; in the new R-C oscilla- 
tors, a single amplifier driving a cathode follower pro- 
vides wide-band operation with small phase shift, low 
output impedance, and constant output voltage. 

The oscillator circuit has two feedback paths as shown 








Effect of vibration on electrical control equipment 
for airplanes is determined rapidly with this vibra- | 
tion generator at the Aircraft Department of the 
Westinghouse Small Motor Division at Lima, Ohio. 
This small circuit breaker can be vibrated at fre- 
quencies from 20 to 1600 cps by the generator in 
the background. High-speed pictures of the appara- 

| tus under vibration aid in design analysis. O O O 
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WESTERN FELT: 


Your Insurance Against Complaints 


JUST A FEW USES: 


® Retaining lubricants 

®@ Isolating vibration 

®@ Controlling temperature 

@ Reducing weight 

@ Excluding dust, grit, etc. 

®@ Cushioning shock 

@ Filtering liquids 

®@ Grinding and polishing 
gaskets, grommets, etc. 

® Padding, packing, sealing 


Felt is not ‘just felt.” There is a vast difference in its manufacture 
and efficiency. Because Western Felt for over fifty years has not, 
and will not, depart from its policy of maintaining the highest 
possible quality in material and manufacture, its prod ucts, 
wherever they may be employed, are your insurance against 
product complaints due to a Western Felt component part. 

Here are just a few of its features that you can always depend on: 
range from wool softness to rock hardness—never loses shape— 
does not ravel or fray—resists oil, water, heat, age, resilient, 
flexible, compressible—may be cut to extremely close tolerances 
for small parts—unsurpassed in uniformity. 

Western Felt engineers with decades of experience in the use of felt 
stand ready to counsel you. 


1OooF 


(XS WESTERN FELT WORKS 


5 


Largest Independent Manufacturers and Cutters of wool, hair and jute felts 


SEPTEMBER 1950 


4035-4117 Ogden Ave., Chicago 23, Illinois 


Branches in all Principal Cities 
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in the diagram: a regenerative cathode-to-cathode loop, 
and a degenerative cathode-to-grid loop which includes 
a bridged-T network. Oscillation occurs at the frequency 
of minimum degeneration. The 15-volt output remains 


Cathode 
fo/lower 

































constant to within 1 db at all frequencies, and the output 
waveform is essentially undistorted. By proper shield- 
ing to prevent synchronization with the power-line fre- 
quency, the R-C oscillator may be mounted in the same 
small cabinet with a power supply and an output am- 


plifier. ooo 


Heat-Absorption Refrigerator 


Actuating element is a 95-watt heater in a new re- 
ARC té SUPPORT frigerator of British origin now being manufactured by 

f Astral Industries, Inc., Rockleigh, N. J. Heater is 
tapped for operation on 12, 32 or 115 volt power sup- 


withstands the strains 


because the “arch” is stronger 


Extra strength to withstand electrical and mechanical 
strain ... that’s why Ward Leonard’s sTRIPOHM re- 
sistors are made with the broad sides arched instead 
of flat. 


This hump-backed shape also gives you (1) more 
even and uniform winding because the wire hugs the 
core, (2) greater area for heat dissipation. Low mount- 
ing brackets and terminal arrangement facilitate multi- 
ple stacking. 





ply, either a-c or d-c, and thus is readily operated from 
battery or portable power as well as regular power 


Write for Bulletin 23. WARD LEONARD ELECTRIC 


COMPANY, 34 South Street, Mount Vernon, N. Y. lines. Insulation is 3-in. Fiberglas batt which aids in 
Offices in principal cities of U. S. and Canada. maintaining a 50-deg differential between storage com- 


partment and ambient temperature. Refrigerator model 
now in production is a 2-ft cube and weighs 60 Ib. 


ANd LEONARD A Correction 
fabian g ile COMPANY Through a printer’s error, an incorrect credit line 


appeared under the illustration of The Hickock vacuum 


Re.tc-E OF ed To On TA, tube voltmeter on page 94 in the August issue. The 
credit line should read “The Hickock Electrical Instru- 


. . %” a I 
ment Company, Cleveland. ood 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 
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They're installed with a 
wide variety of simple, 
high-speed installation 
tools designed fo your re- 
quirements. 

















Bench-mounted, pneumatic 
Hypress, YIONCP — makes | 
over 1,000 connections per 
hour; ideal for bench pro- 
duction. Accommodates 
conductors 22 thru 10, with 
single die set. 
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pneumatic 
Polypress, Y8NA ‘ 
—light, aluminum alloy © 
construction permits fast, 
fatique-free operation. 
Installs wide conductor 
range. 


BURNDY 


NEW YORK S54 NEW YORK 
Burndy * New York 54, W.Y.; Burndy Canada Ltd., Toronto 8, Ont.; Western Branch: Vernon 58, Cal, 
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The lamp that helps 
housewives (and you 


CLEAN UP! 


| ACUUM CLEANERS, and many other 
types of appliances, take on extra sales 
appeal when they’re equipped with General 


sup- 


G STAMPINGS 





DIAMOND 
CUT COSTS... TIME 


Let our “know-how” 
and modern equ!p~ 
ment save you dollars 
and time in getting 
metal stampings: 
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sg P stampings and pro- 
s in i duce them to precis¢ 
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ne i | mum cost. 
7 F COMPLETE EQUIPMENT 
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- j heat treating, 
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SAVE EQUIPMENT 

of high quality, !n- 
expensive precision 
stampings. 

DIAMOND G SERVICE 
_..delivers them when 
ou need them -- 
aan you need them. 
OTHER GARRETT PRODUCTS 


Lock washers - - - 8 
washers .- + SPFing 


stampings--- snap 
and retainer rings---« 


hose clamps. 
Manufactured by 
GEORGE K.GARRETT Co.,Inc. 
Philadelphia 34, Pa- : 


GENERAL @® ELECTRIC 


Electric large, miniature, and glow lamps. 
Little lamps in your product can add con- 
venience, safety, or novelty, and at small cost. 
They make your product stand out from the 
rest, help it sell faster and at a better price. 

For help in selecting the best 
General Electric lamp for your 
product, consult your nearest 
G-E Lamp district office. 
Or write Lamp Department, 
General Electric, Nela Park, 
Cleveland 12, Ohio. 
















LAMPS 


You can put your confidence in — 
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MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS e EQUIPMENT e FINISHES 





Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—john A. Campbell, Director, Reader Service. 





ADHESIVES 

Armstrong Cork Co., 9508 Arch, Lan- 
caster, Pa. 

Durez Plastics & Chemicals, ine, 139 
Waleck Rad., N. peasant. N. 

Minnesota Mining & Mfg. Co., St. * paul 
6, Minn. 

ALUMINUM 

Aluminum Co. of America, 2165J Gulf 


Bidg., Pittsburgh 19, Pa. 
Federated Metals Div., American Smelt- 
— & Refining Co., 120 Bway., N. Y. 5 
Revnolds Metals Co., 
2555 So. Third, Louisville 1, 


Aluminum Div., 
Ky. 


AMMETERS. See Instruments. 


ANODES, PLATING 
iaeton Brass Co., Waterbury 88, 


Baker & Co., Inc., 118 Astor, Newark 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 
du Pont de Nemours & Co.. Ine., E. 


| = Chemicals Dept., Wilmington 98, 

e 

Federated Metals Div., 
ing & Refining Co., 
5 N 


General Plate Div., 


American Smelt- 
120 Bway., N. Y. 


Metals & Controls 


Corp., 49 Forest, Attleboro, Mass. 
(Silver, Gold) 

Handy & Harman, 82 Fulton, New York 
7, N. Y¥. (Gold and Silver) 


Makepeace Co., D. E., Attleboro, Mass. 
(Gold & Silver) 

Revere Copper & Brass, 230 Park 
Ave., New York 17, N. 

Seymour Mfg. Co., Seymour, Conn. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


Ine., 
= 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 2817 W. 
Fort St. Detroit 16, Mich. 


BALANCING MACHINES 


Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


BALLS, BEARING 
eet Steel Ball Co., Hartford 6, 


n. 

e 3 Ball & Bearing Co., Ann Arbor, 
en. 

7 Industries, Inc., Philadelphia 82, 


a. 
Strom Steel Ball Co., 1950 S. 54th Ave., 
Cicero 50, Ill. 


BATTERIES, DRY 
Radio Corp. of America, Gomsneestal 
Engrg. Sec., I141R, Harrison, N. 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEARINGS, BABBITT 
Johnson Bronze Co., 570 8S. Mill, New 


P.O. Bex 


Castle, Pa. (Steel or Bronzed Backed) 
Moraine Products Div. of General Motors, 
Dayton, Ohio. (Steel-Backed) 
ee & B8on, Inc., Joseph T., Chicago, 
BEARINGS, BALL (Miniature) 
Miniature Precision Bearings Inc. 
Keene, N. 
New Departure Div. of General Motors 


Corp.. Bristol, Conn. 
Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. 


BEARINGS, BALL and ROLLER 


(Radial and Thrust) 

Aetna Ball and Roller Bearing penne”: 
4600 Schubert Ave., Chicago 39. 

Fafnir Bearing Co., New Britain, Conn. 

— Ball & Bearing Co., Ann Arbor, 

Departure Div. of General Motors 
.» Bristol, Conn. 

Nice Ball Bearing Co., 30th & Huntington 
Park Ave., Philadelphia, Pa. 

Norma-Hoffmann Bearings Corp., 


ford, Conn. 
— Industries, Inc., Philadelphia 32, 
a 


New 


Stam- 
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BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 
Chase Brass & Copper Co., Dept. EM 


250, Waterbury 20, Conn. 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze on Steel). 

R. Indianapolis 


Mallory & Co., Inc., P. 
6, Ind. 
Moraine Products Div. of General Motors 


Ohio. 
Long Island City 1. N. ¥ 


Corp., Dayton, 
Morganite. Inc.. 


Randall Graphite Bearings, Inc., 211 E. 
Market, Lima, Ohio 

BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING (Powdered 


Metal) 
Amplex Mfg. Co., 


6501 Harper, 
Bound Brook 


Sub. of Chrysler Corp., 
Detroit 31, Mich. ° 
0., 


Oil-Less Bearing 
Bound Brook, N. J. 
Graphite Metallizing Corp., age Nepper- 


han Ave., Yonkers 3, N. (Oilless, 
Self-lubricating). 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 

Moraine Products Div. of General Motors 
Corp., Dayton, Ohio. 

National Molded Products, Inc., St. 
Marys, Pa. 

Randall Graphite Bearings, Inc., 211 E 
Market, Lima, Ohio 

BEARINGS AND BUSHINGS, NON- 
METALLIC 

General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

National Vulcanized Fibre Co., Wilming- 
ton. Del. 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill 


Rrecemn & Son Ine., Joseph T., Chicago, 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

BEARINGS, FLEXIBLE (Rubber- 
backed) 

Lord Mfg. Co., Erie, Pa. 

BELLOWS, METALLIC 

Clifford Mfg. Co.. Div. of Standard- 
Thomson Corp., Grove, Waltham 
54, Mass. 

BELT DRIVES. See Drives, V-Belt. 

BERYLLIUM COPPER (Rod, Strip 
Tube, Wire) 

pee Corp., Dept. 7, Reading 5, 
a. 
6, Ind. 

Mallory & Co., Inc.. P. R., Indianapolis 


BIMETALS. See Thermostatie Bimetals. 


BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 


BLOCKS, PILLOW 


Fafnir Rearing G:., New Britain. Conn. 
Norma-Hoffman Bearings Corp., Stamford, 


Conn. 
Randall Graphite Bearings, 


Inc., 211 E. 

Market, Lima, Ohio 
SKF Industries, Inc., Philadelphia 32, Pa. 
BLOCKS, TERMINAL. See Strips, 


Blocks and Boards, Terminal. 
BLOWERS. See Fans and Blowers. 
BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 

See also Containers, Packaging and 
Shipping. 

Wirebound Box Manufacturers § Assn., 
_ 1840, Borland Bldg., Chicago 38, 


BRAKES, BENDING. See Benders, 


Brakes and Shears. 


BRASS, BRONZE AND COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 
American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys). 
Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 
Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 
Federated Metals Div., American Smelt- 
Se Refining Co., 120 Bway., N. Y. 5, 


Hussey & Co., C. G., Pittsburgh 19, Pa. 

Ilseo Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. (Copper ae 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


BRAZING ALLOYS, SILVER 


Baker & Co., Inc., 113 Astor. Newark 5. 
N. J. 

Chase Brass & Copper Co., EM 
250, Waterbury 20, Conn. 

General Plate Div., Metals and Controls 


Dept. 


Corp., 49 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 
To me & 


Makepeace Co., Attleboro, Mass. 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 

BRONZE. See Brass. Bronze & Copper: 
also Phosphor Bronze. 

BRUSH CAPS 


Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, Ill. 

Graphite Metallizing 1059 Nep- 
perhan Ave., Yonkers 3, N. 

Morganite, Ine., Long Island City 1, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 5, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, 5 


BUSHINGS 
BEARING, see Bearings and Bushings. 
COMPOSITION, see Plastics-€ustom. 
FIBRE, see Fibre, Vulcanized. 
GLASS, see Glass, Technical. 
MICA, see Mica. 
PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 


Corp.. 


Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Ohio 

CABINETS, SHEET METAL (Boxes 
Chassis, Housings, Panels, Racks, 
Tanks). 

Alden Products Co., 117 North Main, 


Brockton 64EM, Mass. 


Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 

CABLE. See Wire & Cable. 

CABLE ASSEMBLIES and HAR- 


NESSES. See Harnesses & Assemblies, 
Wire. 


CAMBRIC, 
Insulating. 

CAPACITORS 

Aerovox Corp., New Bedford, Mass. 


VARNISHED. See Fabrics, 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 
Automatic Electric Co., 1033 W. Van 


Buren, Chieago 7, 

Cornell-Dubilier poe Dept. H950, South 
Plainfield, N. 

Electric ‘Auto: Lite Co., Toledo 1, Ohio. 

General Electric Co., Capacitor Sales 
Div., Pittsfield, Mass. 

Mallory & Co., Inc., P. B., Indianapolis 
6. Ind. 

Sangamo Electric Co., Springfield, Il. 

Sprague Electric Co., North Adams, Mass. 

Stackpole Carbon Co., St. Marys, Pa. 


CARBON AND GRAPHITE: (Contacts 
Electrodes Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 

Becker Brothers Carbon Co. 3450 S. 52nd 
Ave., Cicero 50, Ill. 

Graphite Metallizing Corp., 1059 Nep- 
perhan Ave., Yonkers 3, N. Y. 

Morganite, Inc., Long Island City 1, N. Y¥. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 





CASTINGS, ALUMINUM. See alse 
Castings, Die. 
Aluminum Co. of America, 1896J Gulf 


Bidg., Pittsburgh 19, Pa. 
Bound Brook Oil-Less Bearing Co., 
Brook, N. J. 


CASTINGS, BRASS, BRONZE, COPPER 
Allis-Chalmers Mfg. Co., 937A 8S. 170 
Milwaukee 1, Wis. 


Bound 


Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

CASTINGS, DIE 

Allied Products Corp., Dept. B-1, 12651 
Burt Rd., Detroit 23, Mich. 

Aluminum Co. of America, 1896J Gulf 
Bidg., Pittsburgh 19, Pa. 

Electric Auto-Lite Se Toledo 1, Ohio 


(Aluminum & Zinc 
Gries Reproducer Corp. -» 108 Willow Ave., 
New York 54. N. 
Madison-Kipp Corp., 214 Weaubess, Madi- 
son 10, Wis. (Aluminum & Zinc) 
Monarch Aluminum Mfg. Co., 9301 Detroit 
Ave., Cleveland 2, Ohio 
New Jersey Zine Co., 160 Front, New 


York 7, N. Y. (Zine Die Casting 
Alloys) 

CASTINGS, GRAY !RON 

Electric Auto-Lite Co., Toledo 1, Ohio 

Wheland Co., Foundry Div., Chattanoogs 
2, Tenn. 

CASTINGS, PRECISION (Lost-Waz 
Process) 

Allied Products Corp., Dept. B-1, 12651 
Burt Rd., Detroit 23, Mich. 
Allis-Chalmers Mfg. Co., 987A 8. 10. 
Milwaukee 1, Wis. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. (Nickel and Alloys) 

CATHODE RAY TUBES. See Tubes, 
Cathode Ray 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. 


CEMENT, INSULATION AND SEALING 


Bakelite Division, Union Carbide & Car 
bon Corp., Dept. AG-20, 30 E. 42nd, 
New York 17, N. Y. 


du Pont de Nemours Co., E. I., Finishes 
Div., Wilmington 98, Del. 
Durez Plastics & Chemicals, Inc., 139 


Walck Road, N. Tonawanda, N. Y. 


General Electric Co. Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield. Mass. 
National Electric Cofl Co., Columbus 
16, Ohio. 
Sauereisen Cements Co., 1045 N. Canal, 
Pittsburgh 15, Pa. 
of National 


Titanium 2 Aue Mfg. Co., Diy. 
Lead iagara Falis, N. Y. 

Zophar tins. ne., 117 Twenty Sixtb 
Brooklyn 32, N. Y. 


CERAMICS 
Standard Porcelain (low-volt) (A) 
Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (H) 


2725 Cory Ave., 


Chattanooga 5, 
Ceramic Specialties Co., a W. Sixth, 
East Liverpool, Ohio (A 
Colonial Insulator Co., 307 Grant, Akron 
11, Ohio (ABCE) 
Garfield Mfg. Co., Garfield 1, N J. (H) 
General Ceramics & Steatite Corp., Keas- 


Akron Porcelain Co., 
Akron 14 Ohio (AB) 

American Lava Corp., 
Tenn. (ADEFG) 


bey, N. J. (ABCDEFG) 

Illinois Electric Porcelain Co., Macomb 
Til. (AC) 

Knox Porcelain Corp., Knoxville 1, Tenn. 
(ABC) 

Louthan Mfg. Co., East Liverpool, Ohio 
(ABDEF) 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. (ABE) 

Porcelain Products, Inc., Parkersburg, 
W. Va. (ABC) 

Rostone Corp., 123 S. Earl Ave., Lafa- 
yette Ind. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A) 


Star Porcelain Co., 41 Muirhead Ave. 


Trenton 9. N. J. (ABF) 
Steward Mfg. Co., D. M., Chattanoogs, 
Tenn. (DFG) 


Stupekoff peat & Mfg. Co., Latrobe, 
Pa. (ABEF) 
Titanium Alloy Mfg. C©o., Div. of Natlens! 
Lead Co., Niagare Falls, N. Y. (20) z 
Universal Clay Products Co., 1540 
First, Sandusky, Ohio (A) 
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The 
GH Flat Head 


Socket Cap Screw 


Maximum head contact, 
flush surface finish and 
non-slip internal wrench- 
| ing make these screws 
: ideal for assembly of thin- 
; section materials. Avail- 
able in National Coarse 
and National Fine 
Threads. Sizes from #4 
to 34”. 
“See us at Booth 2434, Convention of National 


Metal Congress and Exposition, 
Chicago, Oct. 23 to 27.” 


ae ee a 


~ 


Knurled Head Socket 
Cap Screws 
Flat Head Socket 


ap Screws 
Self-Locking Socket 
Set Screws 


eee 


Knurled Head 
Stripper Bolts 
Precision Ground 
Dowel Pins 
Fully Formed 
Pressure Plugs 


~~ 


= 
_s 


ORE a Re oe, 


JENKINTOWN 9, PENNSYLVANIA 
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SPS STANDARD PRESSED STEEL ¢€O. 
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Our method saves you time and labor 
figured not only in minutes, hours, days 
or months, but SECONDS AS WELL, 
through the remarkable speed of 


DETROIT 
POWER 


Screwdrivers 







In fact, you can DRIVE 
SCREWS AS FAST AS ONE 
A SECOND; a tremendous 
gain over the old slow hand 
method—Any kind of 
screws; machine, wood, brass, self- 
tapping, sheet metal screws, standard 
heads, special heads. 


No danger of marring heads or stripping 
threads—and all screws are driven to 
uniform tension . . . Hopper fed, no 
handling of screws is necessary. Thou- 
sands of manufacturers have adopted 
this modern method of speeding produc- 
tion—You, too, should get further details. 
There is a Detroit Power Screwdriver to 
fit your requirements. 


Our new catalog is just off 
the press— 


Wat Coupon for Catalog 


DETROIT POWER SCREWDRIVER CO. 


2817 WEST FORT ST., DETROIT 16, MICHIGAN 


Yes, send along your new catalog . . . sounds interesting. 


COMPANY NAM 
BY 
STREET ADDRESS. 
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ASBES 






THINNER. 








TAPES’ 


for Electrical Industry 


These high tensile tapes woven with selvedge 
edges, give you tighter windings, with smooth, 
workman-like finish. 

Thickness of .010’’, .015’’, .020” and .025” 
come in any widths from 14” to 3”. 

Heat-proof, therefore SAFE for wrapping 
coils, cables, wires and other electrical elements 
—you can be SURE of satisfaction with Asbes- 
ton tapes, because their manufacture is quality 
controlled in our modern plant at Hogansville, 
Georgia—from raw material to finished tapes. 


Sold by reputable distributors 
all over the United States 


uSRoyaL 


UNITED elite RUBBER COMPANY 


@® Product of UNITED STATES RUBBER COMPANY 1230 av. ot the americas, w.¥.20 








*Woven from Underwriter’s Grade asbestos yarns 


ASBESTON* 


| Midwest Molding Co. 









CIRCUIT BREAKERS 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 
Fasco Industries, Inc., 100 
Rochester 2, N. Y. 
General Electric Co., 
Schenectady 5, N. 
Heinemann Electric Co., 

ton, N. J. 
Murray Mfg. Corp., 1250 Atlantic Ave., 
Brooklyn 16, N. ¥ 


"6060 Rivard, Detroit 11 


937A 8S. TU 
Augusta. 
Apparatus 


99 Plum, 


Dept. 


Tren- 


Square D Co., 
Mich. 

Westinghouse Flec. Corp., P. O Box 868 
Pittsburgh 30, Pa. 


CLAMPS, GROUND 


Burndy Engineering Co., Inc. New York 
54, N. Y 


Ilsco Copper Tube & Products, Inc., Cin 


cinnati 27, Ohio. 
Sherman Mfg. Co., H. B., Battle Creek 


Mich. 


CLAMPS, TEST 
Burndy | Engineering Co., 
5 Y. 


Inc. New York 
Chase Brass & Copper Co., 
250, Waterbury 20, Conn. 


CLEANING COMPOUNDS, METAL 


om Products, Inc., 18H Thames, New 
wan 6°: ©. 


Dept. EM 


CLIPS, SNAP. 
Snap. 


See Rings, Retainer & 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing Cloth. 
Film & Paper. 


CLUTCHES 


Twin Dise Clutch Co., Racine, Wis. 
COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 


Accurate Paper Tube Co., 854 N. Noble 
St.. Chicago 22, Il. 
Alden Products Co.. 117 
Brockton 64EM, Mass. 
Cleveland Container Co.. 
Ave., Cleveland 2, 
Gries Reproducer Corp., 
New York 54, N. Y. 
Paramount Paper Tube Corp., 612 Lafay- 

ette, Fort Wayne 2, Ind. 
Precision Paper Tube Co., 2085 W. 
Charleston, Chicago 47. Ill. 
Stackpole Carbon Co., St. Marys. Pa. 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 
Anaconda Wire & Cate Co., 25 Broadway, 


New York 4, N. Y. 
Coto-Coil Co., Inc.. 65 Pavillion Ave., 
T 


Providence 5, R. 


North Main, 
Sone Barberton 
0. 
108 Willow Ave., 


Dano Electric Co.. 93 Main, Winsted. 
Conn. 
Davis & Co.. Inc.. Dean W., 1006 First, 


Kentland, Ind. 
Electric Auto-Lite Co., Port Huron, Mich. 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 
General Electric Co., Apparatus Dept.. 
Schenectady 5, N 


Gramer Co.. 2734 N. Pulaski Rd., 
Chicago 39, TI. 

Master Appliance Mfg Co., Fourth & 
Ontario, Racine, Wise 

National Electric Coil Co.. Columbus 
16, Ohio. 

Nothelfer Winding Laboratories. 1) Albe- 
marle Ave.. Trenton 3, N. J 

Radio Corn. of Amer.. Commercial Engrg. 
Sect. I141R, Harrison, N. 


J. 

Raytheon Mfe. Co., Dept. 6460EM, Wal- 
tham 54. Mass. 

Wheeler Insulated Wire Co., Inc., 1102 


East Aurora, Waterbury 20, Conn. 


COIL WINDING MACHINES 


Associated Production Co., 162 No. Clin- 
ton, Chicago 6. Tl 

Cosa Corp., 405 Lexington Ave., New 
York 17, N. Y. 

Driver Co.. Wilbur B., 
Ave., Newark 4, N. J 

Ideal Industries, Inc., 
Sycamore, Ill. 

Radio Corp. of America, Commerctal En- 
gerg., Sec. 141R, Harrison, N. J. 

Seifert, Inc.. E. R.. 202 S. Beach 8t., 
Syracuse 10, N. Y. 

Universal Winding sa P. O. Box 1605, 
Providence 1, R. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 
Ave.. Cleveland 15, Ohio. 
4630 W. Fullerton 
Ave., Chicago 39, 


I. 

Nippert Electric Products Co., 1759 W. 
Mound. Box 1908, Columbus 16, Ohio. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 


150 Riverside 
1008 Park Ave., 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Var- 
nishes, Compounds and Resins 





CONDENSERS. 


CONNECTORS, WIRE & CABLE 


Aircraft-Murine Products, Inc., 1504 \ 
Fourth, Harrisburg, Pa. 

Alden Products Co, 117 North Main 
Brockton 64EM, Mass. 

American Brass Co., Waterbury 88, Conn. 

Uurndy Engineering Co., Inc. New Yor 
54, N. Y. 

Cannon Electric Development Co., 
E118, 3209 Humboldt, Los Angeles 
Calif. 

Chase Brass & Copper Co., Dept. Ey 
250, Waterbury 20, Conn. 

General Electric Co., Construction Mate. 
tials Dept., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Il. 

Ilsco Copper Tube & Products, Inc., Cip. 
cinnati 27. Ohio. 

Joy Mfg. Co., Mines 


See Capacitors. 


Equipment Dir, 


Henry W. Oliver Bidg., Pittsburgh 2 
Pa. 
Krueger & Hudepohl, Walsh Bldg., Cip. 


cinnati 2, Ohio. 
Russell & Stoll Co., Inc., 125 Barelay, 
New York 7, N. Y. ‘‘Ever-lok’’ 
Scintilla Magneto Div., Bendix Aviation 


Corp., Sidney, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Soreng Mfg. Corp., Dept. M-09, 9555 
Eden Ave., Schiller Park, Ill. 


CONTACTORS, MAGNETIC. 
& Contactors. 


See Relay 


CONTACTS AND CONTACT POINTS 


Baker & Co., Inc., 118 Astor, Newark 
N. 


J. 
Brainin Co., C. S., 318 Washington, Mt 


Vernon, N. Y. 
Fansteel Metallurgical Corp., North Chi 
cago, 
General Plate Div.. Metals and Controb 
Corp., 49 Forest, Attleboro, Mass 
Gibson Electric Co., 8349 Frankston 


Ave., Pittsburgh 21, Pa. 
Corp. 


Graphite Metallizing 1050 = Nep- 
perhan Ave., Yonkers 3, N. Y. 

Makepeace Co., D. E.. Attleboro. Mass, 

elie & Co., Inc., P. R.. Indianapelp 
&. Ind 

Ney Co., J. M., 371 Elm, Hartford 1 
Conn. 

Stackpole Carbon Co., St. Marys. Ps. 

CONTACTS, CARBON. See Carhon 4 


Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


Cer eemEne. PACKAGING and SHIP. 
PING. See also Boxes and Crate, 


Wirebound. 
Gair Co., Inc., Robt., 155 E. 44th, New 
Ton W. H. fF. 


Gaylord Container Corp., St. Louis 2, Mo 
Hinde & Dauch, 5001 Decatur, Sandusky 


Ohio. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowo 
Wis. 
Geuder, Paeschke & Frey Co., 1525 W 


St. Paul Ave., Milwaukee 8, Wis. 
Popper, ine., J. 8 222 Nineteenth, 
Union City, N. J. 
Reynolds Metals Co., Parts Div., 
Ninth, Louisville 1, Ky 


2055 So. 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8. 7 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 
Hawthorn, Hartford 6, Conn. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. Y. 

Raytheon Mfz. Co., Dept. 
tham 54, Mass. 

Russell & Stoll Co., Inc., 
New York 7, N. Y¥ 
Square D Co., 4041 N. Richards, Milwav: 
kee 12, Wis. 

Ward Leonard Electric Co., 34 South 
Mt. Vernon, N. Y. 


6460EM, Wal 
125 Barelay 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. Se 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER. 
ATURE. See also Relays, Swi 
Thermostats. 

Allen-Bradley Co., 1316 8, Second, Mi 


waukee 4, Wis. 
Barber-Colman Co., Rockford, 


Bristol Co., 153 Bristol Rd., Waterbut 
20, Conn. 

Cam"Stat, Inc., Div. Paul Henry © 
2310 S. LaCienega, Los Angeles 
Calif. 

Fenwal, Inc., 19 Pleasant, Ashland, Mas. 


General Electric Co., Apparatus Dept. 


Schenectady 5, N. 

Hart Mfg. Co., 211 Bartholomew Ar® 
Hartford 1, Conn. 

Mercoid Corp., 4227 W. 
Chicago 41, Ill. Iv 

Minneapolis-Honeywell Regulator Co., = 
dustrial Division, 4466 Wayne J 
Philadelphia 44, Pa. 


Belmont Ave. 


ELECTRICAL MANUFACTURING 








East and Midwest, 
2 modern 


eA RAUL 


the best BINDING POSTS 


|) TUTTI 


. __,. you can buy sou we 










TWICE 
ACTUAL SIZE 

















FIBRE TERMINAL PLATE DIE CAST BASE 









Lionel designed this non-turning, self-fastening 
binding post for making electrical connections to 


, hone book lists th est Alcoa 
a var pees em Sr Be ene model railroad equipment, such as coal loaders. 


sales office under “aluminum”. For 


| prompt quotation, technical books and A multi-purpose fastener for a high quality 

_ aoe on 62 -_— of aluminum product, it must be prefabricated with precision, 
nowledge...call there or write . . 

. ALUMINUM COMPANY OF AMERICA, speed and economy. Progressive provides the 
1896) Gulf Building, Pittsburgh 19, Pa. perfect facilities for specials such as this. 

J 


A combination tubular rivet and threaded post, 
the connector eliminates separate parts such as 
nuts and lock-washers, excludes expensive hand 


: 
ALCOA Wun Peel c2y operations and permits multiple assembly. Made 
a : 


of headed stock, it curls without cracking. 


eS Lh Tek sented dhe ue 4p. 8 baencent 


may be used further to hold a soldering lug, etc. 


Drawing detail above shows the multiple func- 
tions performed by the fastener. 

of every description 

—for every purpose 


e Dependable Delivery 
Promises 

e@ Performance 

e Accuracy 


No broken promises. . . . No costly shut down for you. 
..« You can deliver your product in time. .. . We offer 
immediate delivery—REMEMBER THIS ... Your prod- 
uct is no better than the spring you put into it. 

WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, INC. 


77 WEST HOUSTON STREET, NEW YORK 12, N. Y. 


MAMCO 


ELECTRIC 
MOTORS 












Special fasteners are our specialty. IF IT’S 
SPECIAL, see PROGRESSIVE. 






























WRITE FOR OUR CATALOG 
IT MAY SAVE YOU MONEY 






















More than one quarter of a million 
MAMCO built fractional horse power 


ee a = | i a RING COMPANY 


tions. Our experienced engineers will 
: 44 NORWOOD ST., TORRINGTON, CONN. 


build motors to your specifications or advise the stock 

unit necessary for your product. Up to 1/15 HP only. 
SALES OFFICES: SAN FRANCISCO, LOS ANGELES, 
PORTLAND, DETROIT, PHILADELPHIA, CLEVELAND, 


Universal or shunt wound. Guaranteed quality and 
bi SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO 


workmanship. Write today. f Yio 
APPLIANCE MFG. CO. C@ | 7 “Ree; 
RACINE, WISCONSIN ORE oo 


Loz 
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satiate Tata 

















Rogan Offers a Wide Variety of Stock Molded 








“BASS 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


for free catalog now! 
2500 W. IRVING PK. BLVD. 


ROGAN BROTHER CHICAGO 18, ILLINOIS 


Compression Molders and Branders of Plastics 





SOL-REX 


REG. U. 8. PAT. OFF. 


eae Miniature Incandescent Lamps Sp | 
4 for all purposes 


Please inspect this lamp carefully. A tubular 120 volt 
4 watt pilot lamp, ideally suited to signal indicator applications, 
with exceptionally long life; is regularly furnished with cande- 
labra screw base. Overall size is: 9/16” diameter, 1-9/16" length. 
May also be used as a replacement for the glow-type lamps, espe- 





ue 


cially where greater degrees of illumination are required. 


The lamps illustrated above represent only a few of the 
many we now make for industry. Perhaps one of our present lamps 
may be the answer to your lamp problem. If not, perhaps we can 
develop the lamp you need. Won’t you consult us on your next job? 


| Eastman Kodak Co., 


LAMP MANUFACTURERS FOR THE 
ELECTRICAL INDUSTRY SINCE 1911 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE 
LONG ISLAND CITY 1, N. Y. 
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Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngwood, Pa. 
Spencer Thermostat Div. of Metals & Con- 
trols Corp., 109 Forest, Attleboro, Mass. 
Square D Co., 4041 N. Richards, Milwau- 

kee 12. Wis 


CONTROLS, REMOTE, See Push Button 
Stations; Relays and Contactors, 
Switches. 


CONVEYORS, Straight Line 


Potdevin Machine Co., 1278 38th, Brooklyn 
18, N. Y. 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ine., 51 

Murray, New York 7, N. Y. 
Varflex Corp., 309 N. Jay, Rome, N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire 
Cable, Insulated 


CORD, RESISTANCE LINE. See HKe- 
sistance Line Cords. 


CORD SETS 


Alden Products Co.. 117 North Main, 
Brockton 64EM, Mass. 
Belden Mfg. Co.. 4633 W. 
Chicago 44, Til. 
Cornish Wire Co., 
New York 7. N. Y. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
Essex Wire Corp., Monticello, Ind. 
General Electric Co., Construction Mate- 
Trials Dept., Bridgeport 2, Conn. 
Joy Mfg. Co.. Mines Equipment Div.. 
Henry W. Oliver Bidg., Pittsburgh 22, 


Pa. 
Phalo Plastics Corp., Commercial & Fos: 
ter, Worcester, Mass. 
U.S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORES, POWDERED IRON. See Pow- 
dered Metal Products. 


CORES, REFRACTORY. 


CORES, TRANSFORMER 
dome sme Corp., 359 Water, Cuba, 


P. O. Box 


See Beryllium 


and 


Van Buren, 


Inc., 15 Park Row, 
Y 


See Ceramics. 


a _ Electric Corp., 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 

Armstrong Cork Co., 9509 Arch, Lancas- 
ter, Pa. 

COUNTERS 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Eagle Signal Corp., 202 20th, Moline 1, 
Til. 

Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, FLEXIBLE 


Lord Mfg. Co., Erie, Pa. (Bonded Rub- 
ber) 

Sier-Bath Gear & Pump Co., Inc., 9244 
Hudson Blvd., North Bergen, N. J. 

Twin Dise Clutch Co., Racine, Wis. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

DECALCOMANIAS 

Meyercord Co., Dept. EM-12, 5323 W. 


Lake, 


DIAL LIGHT ASSEMBLIES. See Lights. 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America. 1520 Montana, 
Dept. E-9, Chicago 14, Il. 
Mica Insulator Co., Schenectady 1. N. Y 


DIE CASTINGS. See Castings, 


DIE CASTING MACHINES 


Kux Machine Co., 3942 W. Harrison 8&t.. 
Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. 
High-Frequency Heating Units. 


Chicago 44, IIl. 


Die. 


See 


DRAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc Charles, 
New York 13, N. Y 

Rochester 4, N. Y. 
Hoboken, N. J. 


100 Reade, 


Keuffel & Esser Co., 


DRILLS, AIR FEED 


Keller Tool Co., Grand Haven, Mich. 


DRIVES, ELECTRONIC 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. i 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 

tham 54, Mass. 


Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. ‘‘VS”’ 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


DRIVES, FLUID POWER 
Twin Dise Clutch Co., Racine, Wis. 


DRIVES, V-BELT 


Allis-Chalmers Mfg. Co., 937A 8. 10, 
Milwaukee 1, Wis. 

Gerbing Mfg. Corp. "650-3 West Washing- 
ton Blvd., Chicago 6, 

Maurey Manufacturing Corp., 2912 8. 
Wabash Ave., Chicago 16, IIl. 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears. 


ELECTRICAL SHEETS. See Steel, Elec 


trical. 


ELECTRONIC COMPONENTS. See Spe 
cific headings. 


ENAMELING SHEETS. See Steel, 
mercial Forms & Grades. 


ENAMELS. See Lacquer, 
Varnishes, Finishing. 


ENGRAVING MACHINE 


Green Instrument Co., 382 


Com- 


Enamels & 


Putnam Ave., 


Cambridge, Mass. 

EXPRESS SERVICES 

Air Express Div., Railway Express 
Agency, Dept. 26, 230 Park Ave., New 
York 17, N. Y. 

EYELETS & GROMMETS 

American Brass Co., Waterbury Brass 
Goods Branch, Waterbury 20, Conn. 

Stimpson Co., Inc., Edwin B., 423 Park 


N. ¥ 
ELECTRICALLY CONDUC. 


Ave., Brooklyn 5, 


FABRICS, 
TIVE 
Minnesota Mining & Mfg. Co., 

6, Minn. 


FABRICS, 
Tapes) 
Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, etc. (See also Tubing and 
Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 
Bentley-Harris Mfg. Co., 
Conshohocken, Pa. 
Brand & Co., William, 
New York 10. N. Y 
Celanese Corp. of 
180 Madison Ave., 
General Electric Co., 
8-11, 1 Plastics Ave., 
Glass Fibers Inc., Waterville, Ohio 

(Yarn) 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Co., 


ington 11, N. J. 
Box 290, New York 


N 
Johns- Manville, 
MN. ZF. 
Mica Insulator Co., Schenectady 1, N. Y. 


St. Paul 


INSULATING (Sheets and 


Dept. M-42, 


476 Fourth Ave.. 


Dept. 5-1 
New York 16, N. Y. 
Chemical Dept. 
Pittsfield, Mass. 


America, 


Irv- 


16, 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

National V'arnished Products Corp., 20% 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Elee- 
trical Insulation Dept., Woodbridge, 
N. J. 

Owens-Corning Fiberglas Corp., Textile 
Products Div., Dept. _ 16 E. 56th 
St., New York 22, N. 

Van Cleef Bros., Inc. 800 Woodlawn 
Ave., Chicago 19. 

Varflex Corp., 309 N. Jay, Rome, N. Y. 

Westinghouse Electric Corp., P. O. Bos 
869, Pittsburgh 30. Pa. 

FANS & BLOWERS 

Paste Electric & Mfg. Co., St. Louls 
21, 0. 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2, N. 

Heinze Electric Co., “685 Lawrence, Low- 
ell, Mass. 

Robbins & Myers, Inc.. Motor Div., Dept. 
C-90, Springfield 99, Ohio. 

FASTENERS. (Bolts & Nuts; Pins; Riv- 
ets; Screws; Washers.) 

Bolts and Nuts 

Machine Boe ane Nuts (A) 

Stove Bolts 

Self- — Rte (C) 

Sheet Metal, Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 


Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 
Spade Bolts (8) 


Allen Manufacturing Co., Hartford 2, 
Conn. (ACE) 
Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 
Aluminum Co. of America, 2142J Gulf 
Bldg., Pittsburgh 19, Pa. (A) 
American Screw Co., Willimantic, Cons. 
(BF), (Cold Headed Screws) C on 
0. - 


Anti-Corrosive Metal Products 
Castleton-on-Hudsor, N. Y. (A) 
Blake & Johnson Co., Waterville 14, Conn. 
Burndy Engineering Co., Inc., New York 
54, Ze 
Chase Brass & Copper Co., Dept. EM 
50, Waterbury 20, Conn. (AC) 
clark Bros. Bolt Co., Milldale, 
(ABF) 
Elco Tool & Screw Corp., 1916 Broadway, 


Conn. 


Rockford, lll. (ABF) 

Groov-Pin Corp., 2017 Kerrigan Ave. 
Union City, N. J. (EF) 

Harper Co., H. M., 8204 Lehigh Ave. 
Morton Grove, Ill. (ABC) 

Huck Mfg. Co., 2480 Bellevue Ave., De 
troit 7, Mich. (C) 

Lamson & Sessions Co.. 1971 W. 35th 


Cleveland 2, Ohio (ABCDF) 


ELECTRICAL MANUFACTURING 






























Engineers who “talk test'’. . . 


pick PEERLESS 


The transformer proved 


definitely superior in 
the competitive jas 


SQUARE WAVE TEST 





Ciaims and counterclaims of quality are easy to make... but to the engi- | 
neer, tests really talk. And indisputable evidence of Peerless Transformer 
superiority is found in the Square Wave Test. . . which reveals the slightest 
. flaw in design and performance. Tests conducted by impartial engineers 
: prove Peerless components have better power characteristics, flatter 
; response curves, less intermodulation distortion and lower insertion losses. 
Send for the complete Peerless Catalog... giving full details on transformers | 
that are really “best by test.” 


PEERLESS Electrical Products | 


l 

Division 

) 

1161 N. VINE ST., HOLLYWOOD 38, CALIF. i Wea 
, 161 SIXTH AVE., NEW YORK 13, NEW YORK 

. LANSING CORPORATION 


About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
. someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 









... use OHMSTONE 


for mounting switches, relays, 
circuit breakers, bus bar supports 


Ohmstone* panels were especially devel- 
oped for mounting switch gear and other 
circuit control apparatus where an extra 
protection against surface arcing is re- 
quired. Their shock resistance permits 
their use with heavy switches, relays, and 
circuit breakers. 

Ohmstone is an asbestos product. Its 
fiber structure enables it to withstand sud- 
den changes in temperature. In addition to 
its high arc resistance Ohmstone possesses 
good dielectric strength. 





: ; Pictured; Universal 

cnet tie Double Reduction 
Governor controlled 
motor. 


t RAE MOTOR CORP. 





_ Ohmstone is furnished in a wide range 
ar 3 x aK ind 4 U R i L EY of standard panel sizes and thicknesses. For 

, — —— , further information, write to Johns» ag 

3 ! THE ORIGINAL Manville, Box 290, N. Y. 16, N.Y. B)ay 

it ~ ve *Reg, U.S. Pat. Off. eR 

a. (Veaog muss: | A FAVORITE 


nay FOR 50 YEARS 


‘ rate areca . 
" Se MAKES SOLDER FLOW 
, tedenddied Calientes * QUICK AND FAST 


Manufactured by 


- BURNLEY BATTERY & MFG. CO. 


© NORTH EAST, PENNSYLVANIA 


Johns-Manville 


OHMSTONE 


an asbestos product for 
mounting electrical equipment 





SEPTEMBER 1950 














































































v the core is stronger, and has higher resistance to vibrations 
and shock. 


v the resistance wire—made to H.H. specifications especially 
adapted to these resistors—is more uniformly wound so that 
failures under stress are eliminated. 


Vv the special alloy terminals are more securely fastened to the 
ceramic body by spot-welding—highly resistant to corrosion. 


V all wire connections are protected by a positive, non- 
corrosive bonding. 


and... 


V new—blue-gray enamel coating—crazeless, thermo- 
shockproof gives greater protection throughout the most 
rugged service—longer life under extremes of humidity, salt 
water and severest atmospheric conditions. And by with- 
standing higher heat these resistors afford a greater safety 
factor. 


J The fixed, the ferrule and the flat types are especially de- 
signed for and manufactured in accordance with JAN-R- 
26A specifications. 


SEND FOR NEW 


RESISTOR BULLETIN TODAY 


, INC. 











Palnut Co., 66 Cordier, Irvington 11, N. J. 
(C) 

Parker-Kalon Corp., 200 Varick, New 
York 14. N. Y. (AB) 

Pheoll Mfg Co., 5700 Roosevelt Rd., 
Chicago 50, Ill (ABC) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. (AB) 

Scovill Mfg, Co., Waterville 14, Conn 
(F) 

Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 39, Ill. (D) 

Standard Pressed Steel Co., Box 594, 


Jenkintown, Pa. (A) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5. N. Y. 

Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13. Ohio. (D) 

Thompson-Bremer Mfg. Co., 
Hubbard, Chicago 22, Ill. (C) 

Wenco Mfg. Co., 1136 West 
Chicago 22, Ill (8S) 


1640 W. 


Hubbard, 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Ine., 33 
Greene, New York 13, N. Y. (F) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 
20, Conn. (F) 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. 

Groov- Pin Corp., 2017 
Union City, N. J. 

Lamson & Sessions Co., 
Cleveland 2, Ohio. (F) 

Sterling Bolt Co., 4638 
cago 44, Ill. 


Kerrigan Ave., 
1971 W. 85th, 
W. Lake, Chi- 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn. 
Elco Tool & Screw Corp., 1916 Broad- 
way, Rockford, Ill. 
Co., 1971 W. 


Lamson & Sessions 
Cleveland 2, Ohio. 

Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Scovill Mfg. Co., Waterville 14, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, IIL 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 


85th. 


Recessed Head — 


Alden Products ° 
Brockton 64EM, _ om 

Allmetai Screw a Co., Inc., 383 
Greene, New York 13, ¥. 

American Screw Co., Willimantic, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, IIL. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 


117 North Main, 


Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. 
Parker-Kalon Corp., 200 Varick, New 


York 14, N. ¥ 
Pheoll Mfg., Co., 5700 
Chicago 50, Ill. 
Russell, Burdsall & Ward Bolt 
Co., Port Chester, N. Y. 


Koosevelt Rd., 
& Nut 


Scovill Mfg. Co., Waterville 14, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 

Stimpson Co., Inc, Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 

Rivets 

Allmetal Screw Products Co., Inc. 33 
Greene, New York 13 N. Y. 

Aluminum Co. of America, 2142J Gulf 
Bidg., Pittsburgh 19, Pa. 

Anti Corrosive Metal Products Co., Inc 
Castleton-on-Hudson, N. Y. 

Blake & Johnson Co., Waterville 14, Conn. 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

Chicago Kivet & Machine Co., 9609 W 
Jackson Bivd., Bellwood, Ill. 

Clark Bros. Bolt Co., Milldale, Conn. 


du Pont de Nemours & Co., Inc., E 
Explosives Dept., Wilmington 98, pei. 

Gries Reproducer Corp., 108 Willow .A\\e. 
New York 54, N. Y. 

Harper Co., H. M., 
Morton Grove, Ill. 
Hassall Inc., John, 
yn $2. N Y 

Huck Mfg. Co., 2480 Bellevue Ave., De 
troit 7, Mich. (Blind) 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, 

Set Screw & Mfg Co...” Bartlett, Til. (HA) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 


8204 Lehigh Are., 


402 Oakland, Brook- 


Stimpson Co., Inc., Edwin B., 423 I’ark 
Ave., Brooklyn 5, N. Y. 
Screws—Cap and Set, Machine (H); 


Self-Tapping (J) 
Allen Mfg. Co., Hartford 2. Conn. ‘t1) 


Allied Products Corp., Dept. B-1, 12651 
Burt Rd., Detroit 23, Mich. 
Allmetal Screw Products Co., Inc.. 33 


Greene, New York 13, N. Y. (H) 
Aluminum Co. of America, 2142J 
Bldg., Pittsburgh 19, Pa. 
ao Screw Co., Willimantic, 


Gulf 


Conn 








Anti- Corrosive Metal Peateny Co., Ine,, 
‘astleton-on-Hudson, N. . (Hh) 
Blake & Johnson Co., Watervilie 14, Conn, 
(HJ) 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Chase Brass & Cepper Co., Dept. EM 
250, Waterbury 20, Conn. (H) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (HJ) 

Harper Co., H. M., 8204 Lehigh Ave.,, 
Morton Grove, Ill. (J) 

Hassall Ine., John, 402 Oakland, Brook- 
lyn 22, N. Y. (H) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. (HJ) 

Parker-Kalon © 200 Varick, New 

) 


HJ 

Pheoll Mfg., Co., 5700 Roosevelt Rd., 
Chicago 50, Ill (HJ) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scoviil Mfg. Co., Waterville 14, Conn, 


(HJ) 

Shakeproof Inc, 2501 N. Keeler Ave., 
Chicago 39, Ill. (H) 

Standard Pressed Steel Co., Box 594, Jen- 
kintown, Pa. (H) 

Sterling Bolt Co., 4688 W. Lake, Chi. 
cago 44, lil. (HJ) 

Stimpson Ce., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Ine., 8% 
Greene, New York 13, N. Y. (K) 

Anti-Corrosive Metal —’ Co., 
Castleton-on-Hudson, N. (K) 

soceeeee Spring Corp., Bristol, Conn. 
(KL) 

Barnes Co., Wallace, Bristol, Conn. (KL 


Inc., 


Barnes-Gibson-Raymond Div., Assoc 
rs, See.. 6400 Miller Ave., Detroit 
c 


Blake & Johnson Co., Waterville 14, Conn, 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Tioga & D, 


Philadelphia 34, Pa. (KL) 

Gibson Go., William D., Div., Associated 

Spring Corp., 1900 Clybourn Ave., Chi- 

cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave., 

Morton Grove, Ill. (L) 

Lamson & Session Co., 1971 W. 85th, 

Cleveland 2, Ohio. (KL) 

Ohio Div.. Associated Spring Corp., 1718 

East First St., Dayton, Ohio (KL) 

Palnut Co., 66 Cordier, Irvington 11, N. J. 
(L) 

Raymond Mfg. Co., Div. Associated 
apres Corp., Corry, Pa. (KL) 

Shakeproof, Inc.. 2501 Keeler Ave., Chi- 

cago 39. Ill. (L) 


Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 

Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard, Chicago 22 Ill. (KL) 

Wrought Washer Mfg. Co., 2200 8S. Bay. 
Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., 16 Glenville Bd, 


Glenville, Conn. 


Felt Products Mfg. Co., 1536 Carrell 
Ave., Chicago 7, Ih 
Western Felt Works. 4035-4117 Odgen 


Ave., Chicago 23, 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 

FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 

Copgineenst-Digmend Fibre Co., Newark 
. Del. 

Insulation-Manufacturers Corp.. 545 W 


Washington Blvd.. Chicago 6, Ill. 

Mitchell-Rand Insulation Co. Ine., 5&1 
Murray, New York 7. N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

West Virginia Pulp & Paper Co., 280 
Park Ave., New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co.. Div. of Chrysler Corp.. 
6501 Harper, Detroit 31, Mich. 
Bound Brook ge Less Bearing Co., Bound 


Brook, N. 
Moraine mM Div. of General Motors, 


Dayton, Ohio. 


FILTERS, RADIO INTERFERENCE 


Aerovox Ccrp., New Bedford, Mass. 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 


General Electric Co., Apparatus Dept. 
Schenectady 5, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Sprague Electric Co., North Adams, Mass. 
FINISHES, PRODUCT. See Lacquet, 


Enamels & Varnishes. 
FLUORESCENT LAMP AUXILIARLES. 


For Resistors, see Resistors, Instrument 
& Radio; also Capacitors. 
Acme Electric Corp., 359 Water, Cuba, 


Aerovox Corp,, New Bedford, Mass. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Cenn. 

Chicago Transformer oa. 3501 W. Addi- 


son, Chicago 18, 
Davis & Co., Dean Ww. 1006 First, Kent- 


land, Ind. 
General Electrie Co.. Construction Mate- 
rials Dept., Bridgeport 2, Conn. 
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FASTER SERVICE 
LOWER COST 





NOW 


FOR BUYERS 
AND USERS OF 





CUSTOM-BUILT 
TRANSFORMERS 


A new, streamlined service enables Raytheon to deliver custom- 
built transformers made to suit your exact needs on short notice 
and at the lowest possible cost. Based on a careful study of the 
more than 30,000 special designs built by Raytheon to date, we 
are able to carry in stock a substantial inventory of widely used, 
interchangeable parts. Orders can now be filled promptly and, 
in many cases, without extra cost for specially fabricated com- 
ponents. Available designs include cased and open types tc 
meet MIL-T-27 specifications. 





Write for Complete Information 
Address: Magnetic Components Division, Dept. 6460 EM 


RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS 





CUT COSTS WITH 


PLASTURBO 
BLOWER WHEELS! 





Injection molded in one piece of thermo-setting 
plastic material for strength and durability. 





Send for samples of sizes now available. For 
quotations send prints or samples. 


APPLIANCE MFG. CO. 
RACINE, WISCONSIN 


GET FULL DETAILS ON 


LUA SIS eg 
Precision Coil Bobbin 


Flanges, securely locked in place 
on plastic-coated core, assure 
coils wound to closer tolerances, 
fewer rejects. Bobbins made any 
size: round, square or rectangular, 
of dielectric Kraft, fish paper, cel- 
lulose acetate. Low die costs cut 
unit prices. 


Let us make up a free sample for you! 


PRECISION PAPER TUBE CO. 


CHICAGO 47, ILLINOIS 


2035 WEST CHARLESTON STREET 
Plant No 2. 79 Chapel Street, Hartford, Conr 
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PLASTURBO blower wheels give you light 
weight, less noise and increased efficiency. 
Dimensional stability and uniform concen- 
tricity assure smooth, vibrationless operation. 

























NATIONAL 


MOLDED PRODUCTS, INC. 
ST. MARYS, PA. 


















SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 















WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y 35 E. Wacker Drive. Chicago. |! 





















Plastic clamp 
, molded by Mack 
? for Du Mont, 
>» manufactur- 
> 





ers of televi- 
sion receiv- 
ers famous 
for fine 
perform- 

ance. 


tated! ned thes 1) | 92P 
a 
%20-08' 


When writing, please ad- 
dress inquiries to Dept. B; 
there is no obligation, of 
course. 


YY completely 
to serve you! 


= WAYNE, NEW JERSEY 
° . eer VERMONT 


e, 
a 


‘igure any wa vivou look at it, let- 
"MACK > on your plastic 


d the facilities to do the job 
wice of materials, design 
making, finishing and 


ve insure the best results 
for you. That’s why many MACK 
: have been with us for a 


stomers 


WAYNE 
NEW JERSEY 


THREE 
PLANTS 


ARLINGTON 
VERMONT 


WATERLOO 
PQ, CANADA 
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Gramer Co., 2734 N. Pulaski Rd., Chi 


cago 39, Ill. 
Kulka Electric Mfg. oo Dept. T, 30 
‘Trenton, N. J. 


South, Mt. Vernen, N. 

Miller-Smith Corp., 

Sprague Electric Co., North Adams, Mass 

Westinghouse Electric OCorp., P. O. Bos 
868, Pittsburgh 30, Pa. 

FOOT SWITCHES. See Switches 

FORGINGS 


Aluminum Co. of America, 2142J Gulf 
Bidg.. Pittsburgh 19. Pa. (Aluminum) 

American Brass Co., Waterbury 88, Conn 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non 
ferrous) 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Buaty  Baplecsing Co., Inc., New York 

1008 Park Ave., 


Ideal Industries, Inc., 
Sycamore, III. 

Ilsco Copper Tube & Products, Inc., Cir 
cinnati 27, Ohio. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, II. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54. Mass. 


Sherwan Mfg. Co., H. B., Battle Creek, 
Mich. 


FUSES 
Burndy , aynenns Co., Inc. New York 


General Electric Co., 

Schenectady 5. N. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


GAGES, TEMPERATURE and VACUUM 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


Apparatus Dept., 
¥. 


GALVANOMETERS. See Instruments, 


GASKETS 


Armstrong Cork Co., 9509 Arch, Lancas- 
ter, - (Cork and Kubber Compusi- 
tions.) 

Felt Products 
Ave.. Chicago 

Garlock rams Co., Palmyra, N. Y. 

— _ lle, Box 290, New York 16, 


uN ‘'s* “Rubber Co., Rockefeller Center, 
New York 20, N. 


GEARMOTORS. See Motors. 


ee and PINIONS, METAL 


ae Mfg. Co., Div. of Chrysler Corp., 

6501 Harper. Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, Il. 

Gear Specialties. 2635 W. Medill Ave., 
Chicago 47, Ill. 
Gries Reproducer Corp., 108 Willow Ave., 

New York 54. N. Y. 


me, Co., 1536 Carroll 
7. Ii. 


Moraine Products Div. ef General Motors, 
Dayton, Ohio. 

Ohio Gear Co., 1358 E. 179, Cleveland 
10. Ohio. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, =. 

Sier-Bath Gear & Pump Co., 9244 Hud- 


son Bivd., North Bergen, N. J. 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre. Vulcanized; Plastics. 


0. Box 


GENERATORS. See Motors. 


GLASS-BONDEB MICA 


General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

oat Electric Coil Co., Columbus 16, 
Ohio. 


GLASS-FIBER. YARNS, CLOTH end 
TAPE See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Stupakoff Ceramic & Mfg. Co., 
Pa. 


Latrobe, 


GLASS, TECHNICAL 


Corning Glass Works, Dept. EM9, Corn- 
ing. } 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 
oer & Co., Inc., 113 Astor, Newark 5, 


General Plate Div., Metals & Controls 
Corp., 49 Forest, 


a ‘. Harman, 82 Fulton, New York 


Makepeace Co., D. E. Attleboro, Mass. 
Ney Co., J. M., 371 Elm, Hartford 1. 
Conn. 


GRAPHITE. See Carbon and Graphite 


GREASE, BEARING 


Norma-Hoffmann Bearing Corp., Stamford, 
Conn. 


GRIPS and CLAMPS, STRAIN RELIEF 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J. 


Attleboro, Mass. 


HARNESS and ASSEMBLIES, WIRE 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Beiden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill 

Drake Mfg. Co., "1718 W. Hubbard 8t., 
Chicago 22 Til. 

Electric Auto- Lite Co., Port Huron, 
Mich. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
ay W. Oliver Blidg., Pittsburgh 22, 
Pa. 

Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Phalo Plastics Corp., Commercial & Fes- 
ter. Worcester. Mass. 

Surprenant Mfg. Co., 109 Washington, 

Boston 7, Mass. 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 
Electro-Therm, Inc., 931 Selim Rd, 


Silver Spring, Md. 

General Electric Co., 
Schenectady 5, N. 

Resistors, Inc., 5234 W. 26 St., Chi- 
cago 50, IIl. 

Russell Electric Co., Div. of The Ray- 
theon Mfg. Co., 4501 So. Western Blvd., 
Dept. F-21, Chicago 9, III. 

Tuttle & Kift Inc., 1823 N. Monitor Ave., 
Chicago 39, Ill. 
Vulcan Electric Co., 
Westinghouse Electric Corp., 

St., Meadville, Pa. 


Apparatus Dept., 


Danvers 2, Mass. 
160 Mercer 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A 8S. 170, 
Milwaukee 1, Wis. 
General Electric Co.. 
Schenectady 5, N. 
Marion Electrical Instrument Co., Man- 

chester, N. 
Raytheon Mien Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Seletron Div., Radio Receptor Co., Inc., 
251 W. 19 St., New York 14, N. Y. 
Westinghouse Electric Corp., P. O. Bor 

868, Pittsburgh 30, Pa. 


Apparatus Dept., 


HIGH-NICKEL ALLOYS. See Nickel 


and Nickel Alloys. 


HOISTS, PNEUMATIC. See Pneumatic 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 


Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, ‘fn. 

Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill 

IMMERSION HEATER UNITS. See 


Heating Elements & Units. 


IMPREGNATING COMPOUNDS. _ See 
Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermom- 
eters. 

"eh : ” mp 

INDICATORS, SPEED. See Tachom- 
eters. 

INDUCTION HEATING. See High- 


Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, In- 
ecandescent and Infra-red. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 359 Water, Cuba, 
ae 

Aerovox Corp., New Bedford, Mass. 

Bristol Co., 153 Bristol Rd., Waterbury 
20. Conn. 

Burlington Sasioument Co., Dept. D9, 
Burlington, Iow 

Electric Auto-Lite- Co., Toledo 1, Ohio. 

Federal Telephone and Radio Corp., 10¢ 
Kingsland Rd., Clifton, N 

Ferranti Electric Inc., 30 
Plaza. New York 20, N. Y. 

Freed Transformer Co., Inc., 1718 Weit- 
field, Ridgewood, Brooklyn 27, N. ¥. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. Y¥. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 

Marion Electrical Instrument Co., Man- 
chester, N. H. 

Radio Corp. of America, Commercial En- 
grg., Sec. 141R, Harrison, N. 

Triplett Electrical Instrument Co., Bluff- 
ton Ohio 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


a 
Rockefeller 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 


N. . 
Electro-Therm, Inc., 931 Selim Rd. 
Silver Spring, Md. 
Freed Transformer Co., Inc., 1718 Weit- 
field, Ridgewood, Brooklyn 27, N. ¥. 
General Electric Co., Apparatus Dept. 
Schenectady 5, N. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp., 672 
Frelinghuysen Ave., Newark 5, i. 


359 Water, Cuba, 
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REVERSIBLE AC MOTOR 


High power to size ratio. Simple rota- | 
tion reversing circuit using single pole 
double throw switch. 156” x 2” x | 
11340”, Available with gear reduction 
and automatic clutch. Wide variety of | 
standard gear reductions. 


Consult us for 4 & 6 pole shaded pole 
5 ee motors—Permanent Magnet motors— 
é J AC-DC motors—Blowers—Gear motors. 


MOTORS DESIGNED TO SPECIFICATIONS 
ELECTRO ENGINEERING PRODUCTS CO., Inc. 
4824 W. Kinzie Street, Chicago 44, Illinois 


Ua BAS 











FASTER ASSEMBLY ON | 


4 Radio Oubes 
daily" 


Many of the country’s largest tube manufacturers 
use Sauereisen Insa-Lute Adhesive Cement No. 1 
to cement ceramic insulation on tube mounts. Other leading 
; electrical concerns use Sauereisen Cements for sealing, em- 
bedding and insulating. They not only cut production costs but improve product 
quality. Send unassembled parts or drawings for help in selecting the right 
cement for your purpose. 
TRIAL 1 GALLON SAUEREISEN INSA-LUTE g 18 
ORD ADHESIVE CEMENT NO.1 ................ 4: 
ER Test under your own conditions } 
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a material that is ---- 
beautiful *inexpensive 
ehard, smooth, wear-resisting 
unaffected by moisture 
strong and tough 
eaccurately shaped 


clear or colored, = 
transparent or diffusing 


durable, non-deteriorating 
eeasy to keep clean 


Kopp Glass adds sales-appeal to your 
product, because of the practical values 
listed above. Our engineers will be glad 
to offer suggestions as to how to best 
use Kopp Glass for your applications. 





| KOPP GLASS, INC. SWISSVALE, PA. 
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BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 


HARTFORD 6, CONN. 





Soreng PLUG-IN 
Terminals 


Make good connections—fast! 


Now—at low cost—you can make 
good connections faster and easier 
with Soreng Plug-In Terminals. 
No soldering, no screw driving, 
no eyeletting! 

Made of silver plated silicon 
bronze, Soreng Plug-In Terminals 
provide uniform, positive contact 
pressure and are self-locking. Each 
terminal is reinforced by a steel 
guard. Shoulder rivets are used in 
assembly to assure permanent, 
low-loss contact between all con- 
ducting parts. Listed by Under- 
writers’ Laboratories and rated at 
15 amperes maximum. Available 
in various combinations to meet 
- your needs. 

GY Why not investigate how you 

SM can save money by making good, 

fast connections with Soreng 
Plug-In Terminals? For full infor- 


mation—without obligation—write 
Dept. MO9. 





Watch for announce- 
ment of our new Push- 
In .Clip. Just push in 
wire and it’s TIGHT! 


Main Plant — 9555 Eden Ave., Schiller Park, Ill. 
(Suburb of Chicago) 


Branch Plant — 231 Stone St., Fremont, Ohio 
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INSULATING MATERIALS. 
ing specific headings: 


See follow 


Cement, Insulating and Sealing 
Ceramics 

Cork and Cork Compositions 
Fabrics, Insulating 

Felt 

Fibre, Vulcanized 
Glass-Bonded Mica 

Insulatidén, Wire and Cable 
Mica, Molded and Laminated 
Paper, Insulating 

Plastics, Laminated 

Plastics Molding and Extrusion 
Rubber and Rubber Products 
Sleeving and Tape, Asbestos 


Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabri 

Tubing and Sleeving. Extruded Plastic 

Varnishes, Compounds and Resins 
Insulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce 
ramie and Synthetic) 


du Pont de Nemours & Co., Inc., E. I. 


Rubber Chemicals Div. F-4, Wilming 
ton 98, Del. 

Eastman Kodak Co., Rochester 4, N. Y¥ 
Goodrich Chemical Co., B. F., Dept. 
GF-9, Rose Bldg., Cleveland 15, Ohio 

Sprague Electric Co., North Adams, Mass 

Surprenant Mfc. Co., 109 Washington, 
Boston 7, Mass. 

U._ 8. Rubber Co., Rockefeller Center, 
‘New York 20, N. ¥. 

IRONS, SOLDERING. See Soldering 
Irons. 

JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 

LABELING AND GLUEING MACHINES 

Potdevin Machine Co., 1278—39%th. Brook- 
lyn 18, N. Y. 


LABELS, IDENTIFICATION 


Chicago Show Printing Co., 2628 N. Kil- 
dare, Chicago 39, Ill. 
Reynolds Metals Co., Foil Div., Third & 


Richmond 19, Va. 


LACQUER, ENAMELS- and 
NISHES, FINISHING 


du Pont de Nemours & Co., E. I.. Fin 
ishes Dept., Wilmington 98, Del. 

National Paint, Varnish & Lacquer Asso- 
ciation, Inc., Washington 5, D. C. 

Sherwin-Williams Co., Industrial Div.. 
Cleveland 1, Ohio. 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Grace, 


VAR. 


ae aed &, Co., Inc., 113 Astor, Newark 
General Pinte Viv.. Metals and Controls 
Corp., 49 Fore st, Attleboro, Mass 


Makepeace Co., D. E., Attleboro, Mass. 


LAMINATED PLASTICS. See Plastics 


LAMPS, FLUORESCENT 


General Electric Co., Div. 166-EM-12. 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 
General Electric Co., Div. 166-EM-12. 


Nela Park, Cleveland 12, Ohio. 
Westinghouse Electric Corp.. P. 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Div. 166-EM-12 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and Indi- 
eator) 


General Electric Co, Div. 188-EM-12 
Nela Park, Cleveland 12, Ohio. 
Herzog Miniature Lamp Works, Ince., 

12- _— Ave., Long Island City 

c 

waisienbanee Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
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LAVA. See Ceramics 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. llth, St. Louis 
. Mo 

LENSES, PRESSED GLASS 

Corning Glas s Works, Dept. EM-9, Corn 
ing, N. 


Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Tools, 183 Elm, New Britain, 
Conn. 


LIGHTS, PILOT and INDICATOR 

Alden Products Co 117 North 
Brockton 64EM, Mass. 

Arrow-Hurt and Hegewan Electric Co., 
103 Hawthorn, Hartford 6, Conn. 


Main, 


Cannon Electric Development Co., Dept 
E-118, 3209 Humboldt, Los Angees 31, 
Calif. 


Dial Light Co. of America, 900 Broadway, 
New York 3, N. Y. 

Drake Mfg. Co.. 1713 W. 
Chicago 22, Ill. 

General Electric Co., Div. 


Hubbard St., 
166-EM-12, 


Nela Park. Cleveland 12, Ohio. 


Hart Mfg. Co., 211 Bartholomew Ave. 
Hartford 1, Conn. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners 


LOUD SPEAKERS 


Radio >. of America, Commercial En- 
grg., Sec. H41R, Harrison, N. 


LUBRICATORS, OIL and GREASE 


Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 

Aircraft-Marine Products, 1504 N. 
Fourth, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn. 


New York 
54, N. 


Heyman Mfg. Co., Kenilworth 1, N. J. 

lisco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Howard B., Cinch Mfg. 


Inc., 


Conn. 
Burndy ps Co., Inc. 


Jones Div., Corp., 
thicago 24, Ill. 
Krueger & Hudepohl, 5 E. Third, Cin- 


cinnati 2, Ohio. 
Patton-MacGuyer_ Co., 
Providence 5, I. 
Rajah Co., Bloomfield, 
Shakeproof, Inc., 2501 
Chicago 39, Ill. 
poms Mfg. Co., H. B., Battle Creek. 
cn. 


Edgewood Sts.. 


N. J. 
N. Keeler Ave 


Soreng Mfg. Corp., Dept. M-09, 9555 
Eden Ave., Schiiler Park, lit. 
Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 
Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard Chicago 22, Il. 
MACHINES. See specific headings: 


Balancing; Coil Winding; Die Casting; 


Drafting; Engraving; Eyelet Attaching; 
Marking; Molding; Print; Rivet Set- 
ting; Screw Driving; Strippers, Wire; 
Wire and Metal Forming. 

MAGNETIC MATERIALS. See Steel. 
Electrical; Magnets, Permanent; Mag- 
netic Recording Tape; Magnetic Re- 


cording Wire. 


MAGNETIC RECORDING TAPE 

Minnesota Mining & Mfg. Co., St. Peal. 
» Minn. 

MAGNETIC RECORDING WIRE 

Driver Co., Wilbur B.. 150 Riverside 


Ave., Newark 4, N. 
MAGNETS. PERMANENT 
Carboloy Co., Inc., Detroit, 


MARKING MACHINES 

Markem Machine Co., Keene 7, New 
Hampshire. 

MATERIALS HANDLING EQUIPMENT 

Robbins & Myers, Inc.. Crane & Holst 
Div., Springfield 99, Ohio. 

MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


Mich. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 

METALS, RARE 

Fansteel Metallurgical Corp., North Chi 
cago, 

Mallory & Co., Inc., P. R. Indianapolis 
6, Ind. 

METERS. See Instruments. 

MICA. GLASS-BONDED. See Glase 


Bonded Mica. 
MICA, MOLDED and LAMINATED 


(Sheets, Plate, Tape, Tubes, Rings 
Segments, Washers, etc.) 


Brand & Co., Willian. 276 Fourth Ave.. 
N 
General Electric Co., 
8-11, 1 Plastics Ave., Pittsfield, Mase 
Corn.. 565 W 
Washington Blvd.. Chicago 6. Tl. 
Macallen Co 18 Macallen, Roston 27 
Mica Insulator Co., Schenectady 1, N. Y 
Mitchell-Rand Insulation Co., Inc., 5! 
Murray, New York 7. N. 
National Electric Coil Co., 
New England Mica Co., Inc.. 20 Woerd 
Ave.. Waltham, Mass. 
Ideal Industries, Inc., 1008 Park A+ 
Sycamore, Ill. 
Eastman Kodak Co., Rochester 4, N. ¥ 
(Micro-Film Machines) 
PRODUCTS. See Ceramics, Mica Plas 
tics, Rubber. 
Kux Machine Co., 3942 W. Harrison, 
Chicago 24, Ill. 
& Woodward Aves., Buffalo 17, N. Y. 
Stokes Machine Co., F. J., 5996 Tabor 


New York 10 

Chemical Dept 
Insulation Manufacturers 
Mass. 

Columbus 16. 

Ohio. 
MICA UNDERCUTTERS 
MICROFILM EQUIPMENT 
MOLDED INSULATION and MOLDED 
MOLDING MACHINES, PLASTICS 
Lake Erie Engineering Corp., Riverview 
Rd., Philadelphia 20, Pa. 
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-Compare forresults! 
‘Compare for price! 
and you will choose 
the GREEN 
ENGRAVER 







The Green Engraver of- 
fers great speed and con- 
venience. 


Quickly cuts up to four lines of letters from 3/64” to 1” 
on curved or flat surfaces whether made of metal, plas- 
tics or wood . . . operates by merely tracing master 
copy—anyone can do an expert job. Special attach- 
ments and engineering service available for production 
work. Just the thing for radio, electronic apparatus 
and instrument manufacturers. Write today for details. 


For quality engraving on 
e Panels e Scales e Name Plates 
e Lenses e Molds e Dials e Instruments 


. also does routing, profiling and 
three dimensional modeling. 


*Price does not include master tvpe and special work holding fixtures. 
Visit us at Booth 434, Fifth National Instrument Exhibit 


GREEN INSTRUMENT CO. 


382 Putnam Ave. 





Cambridge, Mass. 

















DOES YOUR PRODUCT 
NEED MOTION 
at SLOW SPEED? 


If you are a manufacturer 
of vending, amusement, mo- 
tion, display or coin-oper- 
ated machines, here is the 
ideal motor for you. Made 
in 3 basic sizes and with 
output shaft speeds of from 
1 to 100 rpm and with 
Torque of from 5 to 500 in. 
ounces, depending on speed 
desired. 





These AC Gear Motors can 
be supplied to meet your 
specific needs. Tell us the 
requirements of your appli- 
cation. In all probability one 
of our motors will be satis- 
factory, but if not, we will build one to meet your product 


ancH Company 


1600 Junction Avenue 
RACINE, WISCONSIN 





ifonese 


Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS 





SEPTEMBER 1950 








The Westinghouse oil immersed TR Breaker 
illustrated above protects distribution trans- 
formers against short circuits and excessive 
overloads. Gibsiloy electrical contacts have 
been used on these breakers over a period of 
years because they contribute to the high 
standards of dependability required of this 
equipment by the manufacturer. 

For 3 KVA and 5 KVA transformers, the 
breaker contacts must have very low contact 
resistance in order to minimize thermal losses. 
They must withstand short circuit currents 
without welding together. These requirements 
are obtained by using Gibsiloy C-5 (Silver- 
Graphite) stationary contacts and Gibsiloy 
A-8 (Silver-Nickel) moving contacts. 

The breakers for the larger 10 KVA to 25 
KVA transformers must have contacts that 
will interrupt higher currents without welding 
and without undue arc erosion and still main- 
tain uniform and moderately low contact 
resistance. These requirements are obtained 
by using Gibsiloy W-10 (Silver-Tungsten) for 
both stationary and moving contacts. 

Gibson engineers have a wide range of contact materials 


from which they can help you select the one best suited to 
your application. You are invited to make use of this service. 


fibsiloy ae 


Representatives in Boston, Chicago, Detroit, New York, 
Rochester, (N.Y.), Los Angeles, San Francisco, Seattle. 


8349 Frankstown Ave., Pittsburgh 21, 
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Multi-purpose 
anor" Thermostat 
controls 










VAPOR LEVEL 
CONTROL ~__ 





























Once again, THERMOSWITCH® units prove their versa- 
tility by performing a dual function for the Cub hot vapor 
degreaser . . . a product of the Circo Products Company. 


These precision thermostats not only control the tempera- 
ture of the fluid in the degreaser, they also control the vapor 
line level. This latter function has never before been per- 
formed by a thermostat and is made possible because of the 
unusually quick and sensitive response of THERMOSWITCH® 
units. As a result, vapor level control has been greatly 
simplified. 

THERMOSWITCH® thermostats are unique. Their activat- 
ing element is a single-metal, external shell that expands or 
contracts with temperature changes, making or breaking the 
electric contacts enclosed within it. Used in a wide variety 
of ways throughout industry, they can be put to work for 
you. Find out how by mailing coupon today. 


THERMOSWITCH®* 


The Precision, Multi-Purpose, 
Industrial Thermostat 


\ SENSITIVE... but only to heat 








7 
i 
‘ 
| 
i 
i 
| 
i 
i 
; 
i 
i 
‘ 

nd 


\ FREE! Get this bulletin...see what 


\ Fenwal Thermoswitch units can do for you. 
no obligation. 
Ashland, Mass. 
Los Angeles 4, Cal 


J Just fillin coupon and mail... 
FENWAL, INC.,19 Pleosont St., 
111 South Burlington Ave., 

Temperature Control Engineers 


Name ...Pos.tion 
Compa:y 

Street 

City ... Zone.. State 


I am chiefly interested in the applications checked: 


Heating (1) Humidity Control or 
Detection 
(1) Cooling 
1) Vapor Level Control 


() Alarm (over-temperature, 


under-temperature) (i Pressure Control 
(by controlling vapor 
0 Timing (thermal) temperature) 
(] Radiant Heat Control 


OTHER (Please fill in your special requirements) 


mon ean enn Gus mn Ome tan a Gs ee ee oe ee ee 
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MOTORS a-c | p-c | Univ. | synch 
Miniature Timing Motors, Geared x A 
Subfractional, Under 1/20 Hp. B c D Sa 
Fractional, 1/20 to % Hp. F G H J 
Integral, 1 to 7% Hp. K L 
Integral, Over 7% Hp. N Oo Ss 
Gearmotors Q R ae T 
Generators “— | oe Ww 


Low Voltages (Under 110) 


Allis-Chalmers Mfg. Co., 937A 8S. 10, Mil- 
waukee 1, Wis. (KLMNOUQRTUVW) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Rockford, I11. 
(BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 


(ABCDEFGHJQRSTYZ&) 
111 Bristol Bidg., Old 
(ABY) 
Div. 


cago 12, Ill. 
Bristol Motor Co., 
Saybrook, Conn. 


Cyclohm Motor Corp., of Howard In- 


dustries, Inc., Dept. EMB, Racine, Wis. 
(ABEQTUVY) 

Delco Appliance Div., Feneral Motors 
Corp., Rochester 1, N. Y. (FGH) 

Delco Products Div., General Motors 
Coip., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGH) 

Electric Auto-Lite Co., Toledo 1, Ohiv 
(GZ) 

Electric Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EMB, Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Specialty Co., 171 South St., 
Stamford, Conn. 


(BCDEFGHJIKLMNOPQRSTUVWYZ& } 
Electro-Dynamic Div. of The _ Electric 
Boat Co., Bayonne, N. J. (KLNOV) 
Electro Engineering Products Co., Inc., 
4824 West Kinzie, Chicago 44, It. (BC) 
Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. ‘‘Doerr’’ (FGKL) 
Elliott Company, Crocker-Wheeler Div., 
Ampere, N. J. (KLNOQRUV) 
Elliott Company, Ridgway Div., 
Pa. (NOPUVW) 
Emerson Electric Mfg. 
Mo. (FGJKLMOR) 
Fasco Industries, Inc., 
chester 2, N. Y. (BCDFGHYZ&) 
yeneral Electric Co., Apparatus 
Schenectady 5, N. Y 

(BCDE FGHJKLMNOPQRSTU VWYZ&) 
General Industries Co., Dept. D, Elyria, 

Ohio (BQYZ) 
Hansen Mfg. Co., Inc., 


Ridgway, 
Co., St. Louis 21, 
100 Augusta, Ro 


Dept., 


Princeton 3, Ind. 


(BCEYZ) 

Haydon Co., A. W., 232 North Elm, 
Waterbury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc.. 2526 Elm, Tor- 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Holtzer-Cabot, Div. of National Pnev 
matic Co.. Inc., Boston 19, Mass. 
(BCEFGJZ) 



























Hoover Co., Kingston-Conley Div., [7 
Brook Ave., N. Plaintield, N. J. (FK) 

Howard Industries, Inc., Dept. EMB, 
Racine, Wis. (ABCDEFGHQRTUVYS} 

Howell Electric Motors Co., Howell, Mich, 
(FENQ) 

Janette Mfg. Co., 566 W. Monroe, Chi- 
cago 6, Ill, (FGKQRZ) 

Kato Engrg. Co., 128 Maxfield Ave., Man- 
kato, Minn. (KL) 

Kurz & Root Co., N. Island St., Apple 
ton, Wis. (FKNGLOUV) 

Lamb Electric Co., Kent, Ohio 
(BCDEFGHJQRS) 

Master Appliance Mfg., Co., Fourth @ 
Ontario, Racine, Wise. (CD) 

Master Electric Co., Dayton 1, Ohio 
(FGJIKLMNOPQRTUVW) 

Motorsearch Co., 1600 Junction Ave, 
Racine, Wis. (BQY) 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, Ohio (Q) 

Packard Electric Div., General Motors 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FGKLN) 

Rae Motor Corporation, P. O. Box 291, 
Racine, Wis. (BCDFGHYZ&) 

Raytheon Mfg. Co., Dept. 6460 EM, Wal- 
tham 54, Mass. (BF) 


Redmond Co., 
(BCDFGQZ) 

Reliance Electric & Engineering Co. 
Ivanhoe Rd., Cleveland 10, Ohio. 
(FGKLNOV) 

Robbins & Myers, Inc., 
C-90. Springfield 99, Ohio. 

Ruetz Mfg. Co., 1600 Junction Ave., Ra- 
cine, Wis. (BCDFGHRSZ) 

Russell Electric Co., Div. of The Ray- 
theon Mfg. Co., 4501 So. Western Blvd., 
Dept. F-21, Chicago 9, Tl. (BF) 

Scruggs Co., Loyd, 1022-32 N. Sixth, 8 
Louis 1, Mo. (B) 

Telechron, Inc., 30 Union, Ashland, Mass. 


(A) 
U. 8S. Electrical Motors, Los Angeles 
6454 Plymouth 


54, Calif. (FKNQY) 
Wagner Electric Corp., 
Ave., St. Louis 14, Mo. (FGKLNY2Z) 
Wesche Electric Co., B. A., 1620 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) 
Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 


Inc., Owosso, Mich. 


, 1054 


Motor Div., Dept. 


Inc., 





MOLYBDEWUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, . 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 


MOTORS. See Motor Table above. 

MOUNTINGS, RUBBER and 
SYNTHETIC 

Lord Mfg. Co., Erie, Pa. 

Surprenant Mfg. ‘o., 109 Washington, 


Boston, Mass. 
U. 8. Rubber Co, Rockefeller Center, 


New York 20, N 


MOVEMENTS, CLOCKS and TIMING 
Bristol Motor Co., 111 Bristol Bldg., Old 


Saybrook, Conn. 
Haydon Co., A. W., 232 North Elm, 


Waterbury 20, Conn 


Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. 

NAME AND INSTRUCTION PLATES 

Electric Auto-Lite Co., Port Huron, 
Mich. 

Etching Co., of America, 1520  Mon- 
tana, Dept. E-9, Chicago 14, Ill. 
General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

(Plastics) 

Meyercord Co. Dept. EM-12, 5323 W. 
Lake, Chicago 44, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
(Cupro- Nickel) 


Chase Brass & Copper Co., Waterbury 
20, Conn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 


Driver-Harris Co., Harrison, N. J. 


NICKEL & NICKEL ALLOYS (Cont.) 


International + Co., Inc., 67 Wall, 
New York 5, N. 

Revere Copper & ie. Inc., 230 Park 
Ave., New York 17, N. Y. 


meenet SILVER 
(Rod, Sheet, Tubing, Wire) 


cm Brass Co. Waterbury 88, 
Federated Metals Div., American eisai. 
ing & Refining Co., 120 Bway., N. Y. 5, 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw-Driving Ma- 
chines. 


OHMETERS. See Instruments. 


OILERS. See Lubricators, Oi] snd 
Grease. 
PACKAGING. See Boxes and Crates; 


Containers, Packaging and Shipping. 
PACKINGS. See Gaskets. 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co. 
103 Hawthorn, Hartford 6, Conn. 

General one 1 SOO Dept., 
Scheneeta 

Heinemann Electric Co., 99 Plum, Trentos, 

1250 Atlantic Ave., 
Richards, Milwaa- 


N. J. 
Murray Mfg. Corp., 
Brooklyn 16, N. Y. 
Square D Co., 4041 N. 
kee 12, Wis. 


ELECTRICAL MANUFACTURING 
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62 Years Ago KOH-I-NOOR 


made the FIRST Drawing Pencil . 

in 17 DEGREES, 6B to 9H. Since that 
time no other pencils have approach- 
ed Koh-I-Noor’s Record for Unfail- 
ing Uniform Performance. 


No Matter What Your Requirements.. 
you will find a KOH-I-NOOR 
Product to satisfy you completely 


















DRAWING PENCILS 


COPYING PENCILS 


e 
Available eee WRITING PENCILS 
CHECKING PENCILS 


#1600 KOH-I-NOOR COLORED PENCILS 
Polycolor Pencils a lel abe 
with IMPORTED Leads ART PENCILS 


HOLDERS LEADS 
* 
in colors 
















PENHOLDERS 1 2.03 od 


The RIGHT pencil for the RIGHT = 






KOH-I-NOOR PENCIL COMPANY, INC., BLOOMSBURY. NEW JERSEY 


STEINEN SERVICE 


Includes 
V Design & Engineering 
Cooperation 
V Precision Workmanship 


V Extremely Close 
Tolerances 


V Smooth Finishes 


: Where Required 
Specify STEINEN V Modern Inspection 


e SCREW MACHINE PRODUCTS Control 
e STAMPING e@ ASSEMBLIES 


W. F. STEINEN CO. 


69 N.J.R.R. AVE. NEWARK 5, N. J. 
MArket 2-5747 





FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


€ | 4 KRUEGER & HUDEPOHL 


\®) THIRD AND VINE STS. CINCINNATI 2, OHIO 





SEPTEMBER 1950 











have Ceramic Stack Spacers 





A COMPLETE LINE OF VIBRATORS . 
Designed for Use in Standard Vibrator-Operated Auto 
Radio Receivers. Built with Precision Construction, fea- 
turing Ceramic Stack Spacers for Longer Lasting Life. 
Backed by more than 19 yeors of experience in 
Vibrator Design, Development, and Manufacturing. . 
ATR PIONEERED IN THE 


VIBRATOR FIELD. 











“NEW DESIGNS 

“NEW MODELS Y,.0w LITERATURE 

“A” Battery Eliminator, DC-AC Inverters 
Avto Radio Vibrators 


Sce your jobber or write factory 


American Tetevision & Ravio Co 


~ Fad aoe 
Caakitg eroduct} Since ¢ 1A 

















Better Coating at Lower Cost With 


POTDEVIN 


Coating 
Machines 


Manufacturers of  elec- 
trical parts and appliances 
are cutting costs with 
“POTDEVINS” in the man- 
ufacture of flat parts re- 
quiring a coating of glue, 
lacquer, paint or other 
liquid solutions. 





The new POTDEVIN series 2R coating ma- 
chines are of ductor roller design assuring 


accurate coating. Tank and rollers are re- 
movable for easy and quick cleaning. Solu- 
tions requiring heat are kept at proper tem- 
peratures with a thermostatic control. Un- 
coated surface remains perfectly clean. 
Attachments are available for rigid, non- 
pliable materials. Models available in 6”, 9”, 
12” and 15” widths. 









Write for complete information. 


POTDEVIN MACHINE Co. 


1278 38th Street Brooklyn 18, N. Y. 


Designers and manufacturers since 1893 of equipment 


for Bag Making, Printing, Coating, GluingandLabeling. gdbsady 
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Ward Leonard Electric Co., 34 Soutt. 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Boa 
868 Pittsburgh 30, Pa. 


PANELS, METAL. See Cabinets, Sheet 
Metal 

PAPER, INSULATING 

Cottrell Paper Co., Ine., Fall River, 
Mass. 

General Electric Co., Chemical Dept. 


8-11, 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl. 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 
Johns-Manville, Box 290, New York 16, 


Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 1 
Ohio 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

National Vulcanized Fibre Co., Wilmin:- 
ton, Del 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 


REPRO 


>, 


PAPER, 
DUCTIO 


Eastman Kodak Co., Rochester 4, N. Y 


PAPER, TRACING. See Tracing Cloth. 
and Paper. 


PENCILS, DRAWING 
me eer Pencil Co., Inc., Bloomsbury, 


55 Worth St., New 


gf een eS 


Staedtler Inc., J. 8., 
York 18, N. Y. 


PERMANENT MAGNETS. See Magnets 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn. 


Chase Brass & Copper Co., Waterbury 
20, Conn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


Revere Copper & Brass, Inc. 
Avenue, New York 17, N. Y. 

Seymour Mfg. Co., Seymour, Ccnn. 

eo Rolling Mills, Ine., Waterbury, 
onn. 


230 Park 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corp. of America, Commercial En- 
grg., Sec. I141R, Harrison, N. J. 


PHOTOELECTRIC CONTROLS 


General Electric Co., Electronics 
Thompson Rd., Syracuse, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


Dept., 


PILES, CARBON RHEOSTAT. See Car- 
bon & Graphite. 


PILLOW BLOCKS. See Blocks, Pillow. 


PINS, COTTER AND LOCK. See 
Fasteners. 

PINS, SEAMLESS 

Waterbury Brass Goods, Branch of the 
American Brass Co., Waterbury 20, 
Conn. 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 

Alden Products Co., 117 North Main, 
Broekton 64EM, Mass. 

American Hard Rubber Co., 11 


New York 13, N. Y. 
American Insulator Corp., New Freedom, 


Pa. 
Auburn Button Works, Inc., 460 Mc- 
Master, Auburn, N. Y. 
Barber-Colman Co., Rockford, Il. 
Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 


Mercer, 


| Consolidated Molded Products Corp., Dept. 


| 


C-2, 309 Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City, Mich. 

Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark 1, N. J. 

Garfield Mfg. Co., Garfield 1, N. J. 
(Cold Molded) 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Oo Industries Co., Dept. D, Elyria, 

0. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Insulation Mfg. Co., Inc., 13 New York 
Ave., Bklyn. 16, N. Y. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 8, N. J. 

Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 1. Ohio. 

Men ~s Co., Inc., Main St., Wayne, 


Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 389, Ill. 

Molded Products Corp., 4535 W. Harri- 
son Ave., Chicago 24, Ill. 


National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Quinn-Berry Corp., 2638 W. 
Pa. 

Richardson Co., 2799 Lake St., Melrose 
Park, . 

Rogan Brothers, 2500 W. Irving Park 
Blvd., Chicago 18, Ill. 

Surprenant Mfg. Co., 109 Washington, 

Boston 7, Mass. 


Synthane Corp., 25 River Road, Oaks, Ps. 


12th, Erie, 


PLASTICS-LAMINATED 
FABRICATORS 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., 723 New Center 
Bidg., Bay Mfg. Div., Bay City, Mich, 

General Industries Co., Dept. D, Elyria, 
Ohio 

Kurz-Kasch, Ine., 1419 8. 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 

Richardson Co., 2799 Lake St., 
Park, Ill. 

Synthane Corp., 25 River Rd., Oaks, Pa. 


Broadway, 


Melrose 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Sakelite Division, Union Carbide & Car- 


bon Corp. Dept. AG-20, 30 E. 42nd, 
New York 17, N. Y. 
Celanese Corp. of America, Dept. 5-1 


180 Madison Ave., New York 16, N. Y. 
Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 
Continental-Diamond Fibre Co., Newark 
13, Delaware. 
Durez Plastics & 
Walck Kd., North Tonawanda, N. 
Eastman Kedak Co., Rochester 4, N. Y¥ 
General Electric Co., Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Marr 
Mica Insulator Co., Schenectady 1, N Y¥ 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
National Vulcanized Fibre Co., Wilming- 

ton 99, Del. 
Richardson Co., 2799 
Park, Ill. 
— & Son, Inc., Joseph T., Chicago. 


Chemicals, Ine., 139 
y 


Lake St., Melrose 


Synthane Corp.. 25 River Rd., Oaks, Ps 
Westinghouse Electric Corp., P. O. Boy 
868, Pittsburgh 30, Pa. 


PLASTICS, MOLDING AND 
EXTRUSION COMPOUND 


Cellulose- Acetate 

Melamine- Formaldehyde 

Methyl Methacrylate 

Polystyrene 

Phenol- Formaldehyde 

Polyamide (Nylon) 

Polyethylene 

Urea Formaldehyde 

Vinyl Alcohol 

Vinyl Acetal 

Vinyl Chloride 

Vinyl Chloride— 
Vinylidenechloride 

Vinyl Chloride Acetate 

Vinylidene Chloride 

Polytetrafluoroethylene 

Allyl Resin 

Cellulose, Nitrate 

Silicone Resins 

Alkyd Molding Compound 


ahosscar @ 


~~ 


BakswzZks sorchoRstSp 


Plastics Dep 


American Cyanamid Co., 
New York 2% 


35 Rockefeller Plaza, 
N. Y. (CJQ). 

Bakelite a Union Carbide & Car- 
bon Corp., Dept. AG-20, 30 E. 42nd, 
New York 17, N. Y. — oe 

Celanese Corp. of America, ept. - 
180 Station Ave., New York 16, N. ¥. 

du Pont de Nemours & Co., Inc., E._I., 
Plastics Dept., 350 Fifth Ave, New 
York 1, N. Y. (ADGHKLPR) 

Durez Plastics & Chemicals, Inc., 139 
Walck Rd., North Tonawanda, N. ¥ 
(E) (Casting Resins) 

Garfield Mfg. Co., Garfield 1, N. 3 
(Cold Molded) 


General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass 
ES) 

Ooch Chemical Co., B. F., Dept. 
GF-9, Rose Bldg., Cleveland, Ohio. 
(vw) 

Konpers Co., Inc., Chemical Division. 
Dept. EM9, Pittsburgh 19, Pa. (AF) 


Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo 6, Ohie. 
(CJT) 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 

Rostone Corp.. 123 8. 
ette, Ind. (Inorganic) 


Earl Ave., Lafsy- 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


Baker & Co., Inc., 113 Astor, 
N. J 


5, 2 we 

Brainin Co., C. S., 319 Washington, Mt. 
Vernon, N. Y. . 

General Plate Div., Metals and Contro! 
Corp., 49 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 
a - 

Ney Co., J. M., 371 Elm, Hartford 1. 
Conn. 


Newark 


PLIERS 


Klein & Sons, Mathias, 
Ave., Chicago 18, Ill. 


$200 Belmont 


ELECTRICAL MANUFACTURING 
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Type 
Shape 
Size 
Winding 
Insulation 
Treatment 
Cost 


CONSULT DAV 
I 


is 
ON YOUR COILS 


Coil Builders to industry for 
more than thirty years 


Two large plants and a generation of speciali- 
zation in windings prove a ready and 
satisfactory answer. 


Davis engineers welcome consultation with 
you on any coil problem. Coils are made 
exactly to your specifications — plus Davis 
quality —- any quantity small or large. 

Use our cooperative service. Send B/P, sample 
or data for immediate attention, No obligation. 


Factories in Chicago and Kentland, Ind. 


> DEAN W. DAVIS & CO. 


Factories in Chicago and Kentland 
1006 FIRST ST.. KENTLAND, INDIANA 


BECKER 


No. 43—Product of 
Moth-King Corporation 
Detroit 23, Michigan 


This efficient “Moth-King” electrical insect 
destroyer depends on Chace Thermostatic 
Bimetal for the sure control of operating 
temperature that has earned it U/L approval. 

Operation is simple; after the cord is 
plugged in, a light push on the starting button 
forces contact-carrying spring upward until 


Twenty-eight pages of 
easily found informa- 
tion, complete with 
factory model numbers, 
replacement brush 
numbers, scaled illus- 
trations of brushes list- 
ed, and all other nec- 
essary data. Here is a 
regular “Encyclopedia” 
of Brush information 
covering all types and 
makes of welding 
equipment. 


SEND FOR YOUR 
FREE COPY NOW! 


BECKER BROTHERS CARBON CO. 


3450 SOUTH 52nd AVE. 


CICERO 50, ILL. 


it latches on a bimetal strip, which carries 
the other contact. This closed circuit is main- 
tained until inside temperature reaches 1 80°F, 
causing the bimetal to bend upward, releas- 
ing the spring to break the circuit. The heat 
evaporates crystals of paradichlorobenzene, 
maintaining a saturated atmospheric condi- 
tion in properly sealed closets for 10 to 15 
hours, during which all fabric-eating insects 
therein have been destroyed. 

In this case, Chace Thermostatic Bimetal 
chases actual bugs ... in every case, it chases 
operating “bugs” out of products that present 
control difficulties. When design of your 
product presents problems related to thermo- 
static control or response, call in the man best 
qualified to make design recommendations. 
He's the Chace Application Engineer .. . and 
he can help you! We invite your inquiry. 


W. M. CHACE CO. 
BDTV el VETO elt VINE 


1608 BEARD AVE., DETROIT 9, MICH. 


CARBON 
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fan be oy Ormity of Plastic, 


°ranteed The ameter 


oom efore:_ 
vai a CKING OF 
NSTANT RESETTING OY Pm 
DEs 


“\NOFLAME-COR”’ 


the HEAT-RESISTANT lead wire 


| 


Growing in use and importance among manu- 
facturers of Vacuum Cleaners, Refrigerators, 
Electric Fans, Business and Scientific apparatus. 
Prove to your own satisfaction the over-all effi- 
ciency of ‘“‘NOFLAME-COR” in applications where 
ability to resist heat is a vital consideration. 
Available in all sizes, solid or stranded. Over 
200 color combinations. Engineering data and 
samples sent upon request on your letterhead. 


PRODUCTION ENGINEERS: Specify 
“NOFLAME-COR” for absolute uniformity 
of diameter, permitting clean stripping of 
insulation without damage to the copper 
conductor. . . 

NO NICKING OF CONDUCTORS 


NO CONSTANT RESETTING OF BLADES 


APPROVED BY 
UNDERWRITERS 
LABORATORIES AT 


AVOID LOSSES FROM 
“BLOBBING”* 
Not being an extruded plastic, 
eliminates the costly “blobbing” of 
insulations under soldering heat 


* Flame Resistant = * High Insulation Resistance 


* Heat Resistant  ° Facilitates Positive Soldering 


mam aters aS ME) 


se CM me Uy ee 
therefore, ideal for coil and transformer leads 


eee CRY eae Ba! a 


“made by engineers for engineers” 


CORNISH WIRE COMPANY, tnc. 


605 North Michigan Avenue, 1237 Public Led Bid 
Senne 15 Park Row, New York 7, N.Y. eacoenntiin 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 
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PLUGS AND RECEPTACLES 


Alden Products Co., 117 North Main 
Brockton 64EM, Mase. 

Arrow-Hart & Hegeman Electric Co. 
103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Co., 1033 W. Van Bureu 
Chicago 7, Ill. 

Belden Mfg. Co., 46383 W. Van Buren 
Chicago 44, IIL 

Cannon Electric Development Co., Dept. 
E-118, 3209 Humboldt St., Los Angeles 
81, Calif. 

Cornish Wire Co, Inc., 15 Park Row 
New York, N. Y. 

General Electric Co., Construction Mate 
rials Dept.. Bridgeport 2, Conn. 

Jones Div., Howard B., Cinch Mfg. Corp.. 
Chicago 24, Ill. 

Joy Mfg. Co., Mines Equipment Div. 
Henry W. Oliver Bldg., Pittsburgh 22 

Kulka Electric Co., 


Dept. T, 30 South, 
Mt. Vernon, N. Y 


National Electric Products Corp., 1315 
Chamber of Commerce Blidg., Pittsburg! 


19, Pa. 

Packard Electric Div., General Motors 
Corp., Warren, Ohio. 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. 

U. 8S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 


PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 2200 8S. Bay 
Milwaukee 7, Wis. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich 
PORCELAIN. See Ceramics. 


POSTS, BINDING 


Chase Brass & Copper Co., 
250, Waterbury 20, Conn. 


Dept. EM 


POTENTIOMETERS. See Bheostats 


POTS and LADLES, MELTING 


General Electric Co., Apparatus 
Schenectady 5, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut. 
Ravenna, Ohio. 

Vulcan Electric Co. Mass. 


POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings; Contacts) 

Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detreit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J. 
Gibson Electric Co., 8349 Frankstown 
Ss. Mill, 


Dept.. 


Danvers 2, 


Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 
Castle, Pa. 

a & Co., Inc., P. B. 
, Ind. 

Moraine Products Div. of General Motors, 
Dayton, Ohio. 


New 


Indianapolis 


National Molded Products, Inc., St. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 


POWDERS, METAL 
Weed & Harman, 82 Fulton, New York 7, 
N 


160 Front, New 


New Jersey Zinc Co. 
Bronze, Copper 


York 7, N. Y. (Brass, 
and Zinc) : 

Reynolds Metals Co., Pigment Div., 19 E. 
47th, New York 17, N. Y 


POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., St. 
Paul 1, Minn. 

Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. , 
Mallory & Co., Inc., P. R., Indianapolis 
6 ind. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 


PREFINISHED METALS. Sec Steel, 
Commercial Grades and Forms. 

PRESSES, HYDRAULIC 

Lake Erie Engineering Corp., Riverview 
& Woodward Aves., Buffalo 17, N. Y. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

PRESSES, MOLDING. See Molding 
Machine, Plastics. 


PRINT MACHINES: Black, Blue, Brown, 


White. 
Bruning Co., Inc., Charles, 100 Reade, 


New York 13, N. Y. 


PULLEYS, V-TYPE. See Drives, V- 
Belt. 


PUMPS 

Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis. 

Robbins & Myers, Inc., Motor Div., 
Dept. C-90, Springfield 99, Ohio. 


Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 
Sier-Bath Gear & Pump Co., Inc., 9244 
Hudson Blvd. North Bergen, N. J. 
Stokes Machine Co., F. J., 5996 Tabor 

Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 
Automatic Electric Co., 1003 W. Van 

Buren Chicago 7, Ill. 


General Electric Co., Apparatus 
Schenectady 5, N. Y. 
Micro Switch Div., Minneapolis-Honey- 


Dept., 


well Regulator Co., Freeport, Il. 
National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio. 
Square D Co., 4041 N. Richards, Mil- 


waukee 12, Wis. 
Ward Leonard Electric Co., 34 South, Mt. 
= Vernon N. Y. 

Yestinghouse Electric Corp., P. O. B 
868, Pittsburgh 30, Pa. 7 


PYROMETERS, POTENTIOMETER 


Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn. 
ee Electric Co., Dept. N, Fairlawn, 


REACTORS. See Transformers. 


RECTIFIERS, DRY METALLIC 


ame _matele Corp., 359 Water Cuba, 
N. 


Allis-Chalmers Mfg. Co. 937A 8S. 70, 
Milwaukee 1, Wis. 

Automatic Electric Co., 1033 W. Vag 
Buren, Chicagu 7, Ill. 

Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. (Copper Oxide, 
Selenium) 

Electronic Rectifiers, Inc., 2102 Spann 
Ave., Indianapolis 3, Ind. (Magnesium- 
Copper Sulphide) 

Fansteel Metallurgical Corp. Rectifier 
Div., North Chicago, Ill. (Selenium) 


Federal Telephone & Radio Corp., 900 
Passaic Ave., E. Newark, N. J, 
(Selenium) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. (Copper Oxide, 
Selenium) 

Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium-Copper Sulphide) 

Seletron Div., Radio Receptor Co., Ine., 
251 W. 19 St., New York 14, N. Y. 

Vickers Electric Div., Vickers, Inc., 1803 
Locust St., St. Louis 3, Mo. 

Westinghouse Electric Corp., P. O. Boz 
869, Pittsburgh 30, Pa. (Copper Oxide, 
Selenium) 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers Mfg. Co., 937A 8S. 170, 
Milwaukee 1 Wis. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Radio Corp. of America, Commercial En- 
grge., Sec. I41R, Harrison, N. J. 
Westinghouse Electric Corp., P. O. Boz 

868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS, VOLTAGE. See also 


Transformers, Variable- Voltage. 
Acme pee Corp., 359 Water, Cuba, 


Allis-Chalmers Mfg. Co., 937A 8. 10, 
Milwaukee 1, Wis. 


Burlington Instrument Co., Dept. D9, 
Burlington, Iowa. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39 Ill. 


R-B-M Division, Essex Wire Corp., Dept. 
A-9, Logansport, Ind. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Union Electric Products Co., Inc., 24 Edi- 
son Pl., Newark 2, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigan 
Ave.. Elkhart, Ind. (Mercury) 

Allen-Bradley Co., 1816 S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End 
Ave., New York 21, N. Y. 

Allis-Chalmers Mfg. Co., 937A 8S. 170, 
Milwaukee 1 Wis. 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth 3, N. J. 

Amperite Co., 561 Broadway, New York 
12, N. Y¥. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 208 


Hawthorn, Hartford 6, Conn, 
Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. 
Automatic Electric Co., 1038 W. Va 


Buren Chicago 7, Ill. 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill (Mercury 
Micro- adjustment) 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Durakool, Inc., Elkhart, Ind. (Mercury) 

Electric Auto-Lite Co., Toledo 1 Ohio 

Electro-Therm, Inc., 931 Salim Rd. 
Silver Spring, Md. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric i Apparatus Dept. 


Schenectady 5, N. Y. 
1627K W. Walnut. 


Guardian Electric, 
Chicago 12, Tl. 

Haydon Co. A. W., 232 North Elo, 
Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., 2526 Elm, Tot 
rington, Conn. 
Leach Relay Co., 5915 Avalon Blvd, 
Los Angeles 3, Calif. 
Mercoid Corp., 4227 W. Belmont Ave. 

Chicago 41, Ill. 
Pepe, Inc., J. S., 222-19th, Union City, 


R-B-M Division, Essex Wire Corp., Dept. 
A-9, Logansport, Ind, 


ELECTRICAL MANUFACTURING 


PORCELAIN.... 
RHEOSTAT | —as you like it! 


@ The girl in the picture is painting numbers on 
transformer blocks made of Colonial porcelain. It is 











y 

only one of many tasks performed at the Colonial 

: factory to assure customers of electrical porcelain the 
way they want it. One of America’s oldest and largest 
porcelain makers invites your inquiries. 

. The Colonial Insulator Co. 

. 907 Grant St. Akron 11, Ohio 

vy 

’, 

8, 

in 
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TEMCO Rheostats Give Your Product PLUS Paseo 
. ° 


. Selling Power . . . Long Trouble-Free Life 


Time-tested and proved is the performance of this foot 
* control type (F-12) rheostat, originally designed for speed 
e, control of small motors. 
Used for many years by nationally known manufacturers 
and suppliers of flexible shaft machines, dental engines, 
hand grinders, jeweler’s lathes and sewing machines. Other 
Y. applications too numerous to mention. 
03 Also available in a knee control model. Extension 
cords with plugs and connectors made to customer’s specifi- 
03 cations. 
Investigate today the possibility of incorporating into | 
your plans this quality, low price rheostat. 


am THE ELECTRICAL MFG. CO. 


40 |, 
0 er Perr Va Me NS hoo 
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a eostats ADDRESS DEPT. C 
160 
Da, 
0, 
0, A BASE SPECIFICALLY 
3 DESIGNED FOR YOUR 
nt PLUG-IN UNITS 
ot. 
al e e 
Eliminates— 
di- 
Broken bosses! 
on Bent pins! 
Shorted circuits! 
aD 
ii) Your Plug-in units can now have pro- 
tection against shorted circuits, brok- 
nd en bosses, bent pins. For the first 
, | | time, the Alden-pioneered “Non-inter- 
| |} changeable’ plug-in bases give your 
027 || units the utmost ruggedness for long 
service plus self-locating features that 
a“ speed right connections and prevent 
ph | | misconnection of wrong 
08 \S FOR SIMPLICITY, SPEED units. ornewe 
te, and ECONOMY in the | . . _ 
yw joining of metal, wood, || alden booklet 
re., o\? plastic and other mate- “Components for Suient prosecrion wocarise nase 
O rials, Cuyahoga Snap- Plug-in Unit PLUG-IN UNIT QUICKLY QuicK ROTATION 
ide ashy “v7 9 : P || Construction.” * FOR LOCATING. “as 
& nO 9° Clips surpass all ordinary || It’s a gold mine! Pu PATTERN CAN 
: ED To ALLOW 
nt: stU fastening methods, be- ee at aa 
17) O 1S cause Snap-Clips require ee amen 
WN t b CHANGEABLE WITH ANY UNIT ALIGNMENT 
id. \ no tools, nuls, bolts, studs al ae on INDICATOR 
100 O R or rivets... a slight pres- te fie yous vere mounting problems, ogg 
on-Interchangeable plug-in bases are made in 
pt, " sure of the bare hands | a variety of styles. Attractive housings to be used 
“a joins the parts in a vice- with these bases are also available. Alden engi- 
. a fs ‘ neers will also gladly work with you on any of 
1m, like grip .. . all it needs your unusual plug-in base or unit mounting 
e is a hole! problems. 
LET ALDEN WORK WITH YOU ON YOUR 
vd., COMPONENTS FOR PLUG-IN UNIT 





Send inquiries to 


19, 3 Zhe CUYAHOGA SPRING @. 


CONSTRUCTION 


fitpen Praopoucts Co. == 
117 NO. MAIN STREET, BROCKTON 64EM, MASS. 





10270 Berea Rd., Cleveland, Ohio 
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THE FIRST NAME 


INTRANSFORMERS 


is Acme ELectric 


Whenever Acme Electric transformers are com- 
paratively tested with laboratory instruments or 
in actual field service, their high performance us- 
ually wins preference. ‘“‘Acme Electric’’ written 
into the specifications for transformers is the first 
step toassure top performance for your equipment. 


For HIGH VOLTAGE 


As a leading pro- 
ducer of luminous 
tubetransformers, 
where secondary 
voltages of 2000 to 
15000 volts are re- 
quired and oil bur- 
ner ignition trans- 
formers, Acme en- 
gineers have an ac- 
cumulation of ex- 
perience to design 
high voltage trans- 
formers that com- 
ply with Underwriters Laboratory requirements and per- 
form properly. 


For LOW VOLTAGE 








Acme Electric control trans- 
formers, signalling transform- 
ers, chime and bell ringing 
transformers reduce normal 
voltage to 6-8-12-16-24 or 32 
volts as the application may 
require. 





For VOLTAGE REGULATING 


The Acme Electric Voltage 
Adjustor provides manual 
regulation of voltage from 
65 to 145 volts or 145 to 
240 volts. Regularly 
stocked in sizes from 150 
to 10,000 watts. Specially 
designed voltage regulat- 
ing transformers can be 
supplied to specifications 
in quantity production. 





Acme Electric manufactures Luminous Tube Transformers—Fluorescent 
Lamp Ballasts—Cold Cathode Lighting Transformers and Ballasts——Radio 
and Television Transformers—Electronic Transformers—Door Bell, Chime 
and Signalling Transformers—Safety Transformers—Voltage Regulating 
Transformers—Stepdown Transformers—Control Transformers—Warp- 
stop Transformers—Air Cooled Power Transformers. 


ACME ELECTRIC CORPORATION 
359 Water Street Cuba, N. Y., U.S.A. 





Signal Engineering & sf - Co., 154 W. 
14th, New York 11, 

Square D Co., 405i N. Y tchards, Mil- 
waukee 12, Wis. 
Struthers-Dunn, Inc., 150 N. 13th, Phila- 

delphia 7 Pa. (Mercury) 
Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 
Weston Electrical Instrument Corp., 672 
Frelinghuysen Ave., Newark 5, N. J. 
Zenith Electric Co., 152 W. Walton, Chi 

cago 10, IIL 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Contactors; 
Switches. 


RESINS, INSULATING. 
Compounds & Resins. 


RESISTANCE ALLOYS 


Driver Co. Wilbur B., 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 


See Varnishes, 


150 Riverside 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, Re- 
sistance, 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4 Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Hardwick, Hindle, Inc., Newark 5, N. J 

Instrument Resistors Co., 1036 Commerce 
Ave., Union, N. J. 

International Resistance Co., 400 N. 
Broad, Philadelphia, Pa. 
Mallory & Co., Inc., P. R., 

6, Ind. 
Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44. Ill 


Indianapolis 


Radio Corp. of America, Commercial En- 
grg., Sec. 141R, Harrison, N. J. 

Resistors, Inc., 5234 W. 26, Chicago 50, 
UL 

Sprague Electric Co., North Adams, Mass. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Stackpole Carbon Co., St. a Pa. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, NY. 

Weston Electrical Instrument Corp. 582 
Frelinghuysen Ave., Newark 5, N 


Wirt Co., 5220 Greene, Phila. "44, Pa. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4 Wis. 

General Electric Co., 
Schenectady 5, N. ° 

Hardwick, Hindle, Inc., Newark 5, N. J 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., 
6, Ind. 

Ohmite Mfg. Co. 


Resistors, Inc., 5234 W. 26, Chicago 50, 
In. 


Apparatus Dept 


Indianapolis 
4804 Flournoy, Chicago 


Baldwin, N. Y. 
North Adams, Mass. 
34 South, 


Rex Rheostat Co., 

Sprague Electric Co., 

Ward Leonard Electric Co., 
Mount Vernon, N. Y. 

RHEOSTATS, INSTRUMENTS and 
RADIO 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12 N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Electrical Mfg. Co., Lake at 4th, Racine, 
Wis. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

ae ae & Co., Inc. P. R., Indianapolis 

4804 Flournoy, Chicago 


Baldwin, N. Y. 
34 South, 


Ind 
onmatte Mie. Co., 


aa * Rhwostat Co., 
Ward Leonard Electric Co., 
Mount Vernon, N. Y. 
Wirt Co., 5220 Greene, Phila. 44, Pa. 


RHEOSTATS, POWER CIRSUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Electrical Mfg. Co. Lake at Fourth, 
Racine, Wis. (Foot & Knee Control) 
General Electric Co., Apparatus Dept., 
Schenectady 5, N. 
Hardwick, Hindle, Inc., Newark 5, N. J. 
International Resistance Co., 409 N. 

Broad, Philadelphia 8, Pa. 
Mepco, Inc., 37 Abbett Ave., Morristown 
N. 


Controller Co., 5309 
Chicago 40, Il. 
‘4804 Flournoy, Chicago 


Baldwin, N. Y. 
34 South, 


National Electric 
Ravenswood Ave., 
Ohmite Mfg. Co., 
44, Til. 

Rex Rheostat Co., 
Ward Leonard Electrie Co., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 


General Plate Div., 
Corp., 49 Forest, 
(Precious Metal) 

Makepeace Co., D. E., Attleboro, Mass, 

Wesche Electric Co., B. A., 1626-22 Vine 
Cincinnati, Ohio. 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn, 

Cuyahoga Spring Co., 10251 Berea Rd, 
Cleveland 2, Qhio. 

Garrett Co., Inc., George K., Tioga & D., 
Philadelphia 34, Pa. 

Waldes Kohinoor Inc., 
owt, EM-692, Long 
me Es 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, Il. 


Metals & Controls 
Attleboro, Mass, 


7-16 Austel Place, 
Island City 1, 


9609 W. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Bal) 
and Roller. 


RUBBER and RUBBER PRODUCTS 
American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 
General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Lord Mfg. Co. Erie, Pa 


Stalwart Rubber Co., 8197 Northfield Rd., 


Bedford, Ohio. 

U. 8S. Rubber Co., Rockefeller Center, 
New York 20, N. ¥. 

Van Cleef Bros., Inc., 7800 Woodlawn 


Ave., Chicago 19, Ill. 


RUST PREVENTIVE COATING 


Dearborn Chemical Co., 310 S. Michigan 
Ave., Dept. EM, Chicago 4, Il. 


SAWS COMMUTATOR. See Commutator 
Saws and Slotters. 


SCREW DRIVERS, 
Tools, Portable. 


PORTABLE. See 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 

Keller Tool Co., Grand Haven, Maeb. 
(Pneumatic. ) 


SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics.) 


Aluminum Co. of America, 
Bidg., Pittsburgh 19, Pa. 

Allmetal Screw Products Co., Ine., 88 
Greene, New York 13, N. Y. 

Blake & Johnson Co. Waterville 14, Conn. 

Hassall, a poe. 402 Oakland, Brook- 


Linden & Co., Inc., 70-82 Baker, Provi- 
dence, R. I. 

National Acme Co., 
land 9. Ohio 

Steinen Co., a F., 69 N. J. R. R. Ave., 
Newark 5. N. 

Stimpson Co., = , Edwin B. 423 Park 
Ave., Brooklyn 5, N. Y. 


21423 Gulf 


176 E. 131st, Cleve- 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HERMETIC. 


General Electric Co., Apparatus Dept., 
Schenectady, N. Y. (Glass Bushings) 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALS, OIL and GREASE 
Felt Products Mfg. Co., 1536 Carroll Ave., 


Chicago 7 Iii. 
Garlock Packing Co., Palmyra, N. Y. 


SELENIUM RECTIFIERS. See Rectifiers, 
Dry Metallic. 


oo ELECTRICAL. See Steel, Blee 
trical 


SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 
14, New York 11, N. Y. 


SIGNAL LIGHT ASSEMBLIES. Se 
Lights, Pilots and Indicator. 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points. 
For Solder, see Brazing Alloys, Silver) 


154 W 


Baker * Co., Inc., 113 Astor, Newark 5, 
N. 

Brainin Co.. C. S., 318 Washington, Mt. 
Vernon, N. Y. 

Fansteel Jistallurgion! Corp., North Chi- 
cago, Ill. 

General Piste Div., Metals and Control 
Corp., 49 Forest, Attleboro, Mass. 


Graphite Metallizing Corp. 1059 Nepper 
han Ave., Yonkers 3, N. 


Y. 
aly & & Harman, 82 Fulton, New York’ 


D. E., Attleboro, Mass. 


saieies’ Co., 
Indianapolis 


Mallory & Co., Inc., P. oe 
Ney Co., J. M., 371 Elm, Hartford 1. 


SLEEVE BEARINGS, See Bearings and 
Bushings. 
SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Til. 
Johns-Manville, Box 290, New York 16, 


ELECTRICAL MANUFACTURING 


ESSN SSG, 5° vp, wy”. 9" €€“”Q "un 


Materials for potting, dipping or impreg- 
nating all types of radio components or all 
kinds of electrical units. @ Tropicalized 
fungus proofing waxes. @ Waterproofing 
finishes for wire jackets. @ Rubber finishes. 
@ Inquiries and problems invited by our 


engineering and development laboratories. 


Zophar Mills, Inc., has been known for its dependable 


service and uniformity of product since 1846. 
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ZOPHAR MILLS, Inc. 


ESTABLISHED 1846 


117 26th STREET, BROOKLYN, 32 N. Y. 
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CANNON 
PLUGS: 
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48 PAGES OF 


INFORMATION... 


on K, RK Plugs, Receptacles and 
Accessories of this versatile line of 
Cannon Plugs are contained in the 
new 1950 Edition, completely revised 
and up-to-date for connector users. 


Address Cannon Electric Development Co., 
Division Cannon Manufacturing Corporation, 
3209 Humboldt Street, Los Angeles 31 Calif., 
Canadian offices and plant: Toronto, Ontario. 
World export: Frazar« Hansen, San Francisco. 


K-32SL 
Receptacle 
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For reinforced plastics... 


use Auburn’s experience 


Clarinet case ... Fiber- 
glas-polyester molding 
for Komold Case Co. 


Where very high strength is needed in thin sec- 
tions, reinforced plastics offer great advantages, 
particularly when the part has compound curva- 
tures. With excellent mechanical and electrical 
properties, and maximum strength per unit 
weight, reinforced plastics are ideal for many 
functional parts. 

Auburn has made steady progress in meeting 
the problems presented by molding reinforced 
plastics: (1) applying color in the resins, (2) 
hiding random fibers, (3) designing molds for 
Fiberglas and resins, (4) reducing mold costs, 
and (5) developing mass production techniques 
for this new high-strength material. 

Auburn molds any plastic material by any 
modern molding method. You can have the 
benefit of Auburn’s 74 years’ experience, know- 
ing that our recommendation will not be 
colored by limitation of facilities. Write Auburn 
Button Works, Inc., 460 McMaster Street, 
Auburn, N. Y. 


COMPRESSION, TRANSFER, AND INJECTION 
MOLDING, AUTOMATIC ROTARY MOLDING FOR 
MASS PRODUCTION, EXTRUDED ELASTOMERICS, 
REINFORCED PLASTICS (Fiberglas), MOLD ENGI- 
NEERING AND COMPLETE MOLD SHOP 


ATG) SUL Works, Inc. 


MOLODERS 6 @ AUBURN 
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FREE CATALOG! £. ' 
for complete literature containing specifications, sizes and 
dimensions. 
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to obtain 
access 
simple. 


You get automatic—dependable 
—accurate control of liquids or 
gases with Magnatrol Valves. You 
can quickly install these electro- 
magnetic valves for use in con- 
junction with 
pressurestats, float switches, time 
switches, etc. You can use them 
with manually operated switches 
remote control. 


thermostats, 


Ease 


makes maintenance 


Available in normally closed or 
normally open models. Pressure 
ranges from zero up to 300 PSI. 
A. C. to 575 volts, 25, 50 or 60 
cycles. D. C. to 250 volts. 


Write today, attention E. W. Brockman, 


HAWTHORNE 4, NEW JERSEY 
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TRACING CLOTH FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special dull drawing surface, on 
which hard pencils can be used, 


giving clean, sharp, opaque, non- 


smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists 
the effects of time and wear, and 
does not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 
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SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 








Mitchel-Rand Insulation Co., 
Murray, New York 7, N. Y. 


Ine., 51 


SLEEVING, SATURATED. Sce 
& Sieeving, Braided Fabric. 


Tubin, 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLOT INSULATION. See Fabrics. Insul 
ating; Mica; Paper, Insulating, Tubim 
& Sleeving, Braided Fabric. 


SLOTTERS, MICA. 
Saws and Slotters. 


See Commutator 


SOCKETS and ADAPTERS. RADIO. see 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAM; 


Arrow-Hart & Hegeman Electric Co., 10: 
Hawthorn, Hartford 6, Conn. 

Dial Light Co. of America, 900 Broad 
way, New York 3, N. Y. 

Drake Mfg. Co., 1713 W. 
Chicago 22, Iil 

General Electric Co., 
rials Dept., Bridgeport 2, Conn 

Joy Mfg. Co., Mines Equipment Di, 
as W. Oliver Bidg., Pittsburgh 2 
Pa 


Hubbard s 


Construction Mute 


Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Mines Equipment Co., 
St. Louis 10, Mo. 


4223 Clayton Ave 


SOCKETS, FLUORESCENT. 
reecent Lamp Auxiliaries. 


See Fluo 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co., 
Bristol Co., 153 
20, Conn. 
Standard Pressed 
Jenkintown, Pa. 


Hartford 2, Conn. 
Bristol Rd., Waterbu 
Co., 


Steel Box 544 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


Kkurnley Battery & Mfg. Co., North East 
> 


General Electric Co., Chemical Dept. 8-11 
Plastics Ave., Pittsfield, Mass. 
Handy & Harman, 82 Fulton, New York 

:- on ee 
Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39, III. 


SOLDERING IRONS 


General Electric Co., Section E668-t7 
Apparatus Dept., Schenectady 5, N. \ 
Hexacon Electric Co., 177 W. Clay Ave 
Roselle Park, N. J. 
Ideal Industries, Inc., 


Sycamore, Ill. 
Stanley Tools, 183 Elm, New 


1008 Park Ave 
Britain 


Vulean Electric Co., Danvers 2, Mass 

Wasserlein Mfg. Co., Ine., 7400—3rd 
Ave.. N.. St. Petersburg 6, Fla. 

Weller Electric Corp., 830 Packer, Easton. 
a. 


SOLDERLESS CONNECTORS. See Con 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing Alloys 


Federated Metals Div., American Smelt 
ing & Refining Co., 120 Bway., N. Y 
Ss & A 

Kester Solder Co., 4209 Wrightwood Ax« 
Chicago 39, Ill. 


SOLENOIDS 

Automatic Electric Corp., 1033 W. Van 
Buren, Chicago 7, Ill. 

Cannon Electric Development Co., Dept 


a 3209 Humboldt, Los Angeles 31, 

alif. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

Electric Auto-Lite Co., Toledo 1, Ohio 

General Electric Co., Apparatus Dept 
Schenectady 5. N. Y. 

Guardian Electric, 1627K W. Walnut St 
Chicago 12, IIl. 


Leland G. H., Inc., 111 Webster, Dayton 
2, Ohio. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio. 

R-B-M Div., Essex Wire Corp., Dept 
A-9, Logansport, Ind. 

Soreng Mfg. Corp., Dept. M-09, 9555 


Eden Ave., Schiller Park, Il 
Struthers-Dunn, Inc., 150 N. 13th, Phila 
delphia 7, Pa. 
West Coast Electrical Mfg. Co., 10006 S 
Main, Los Angeles 5, Calif. 


SPEED INDICATORS, See Tachometers 


SPEED REDUCERS 
For Motorized Units, See Motors. 


Allis-Chalmers Mfg. Co., 937A 8S. 70 
Milwaukee 1, Wis. 

sae See. Co., 566 W. Monroe, Chicago 

Ohio Gear Co., 1358 E, 179, Cleveland 
10, Ohio. 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Ace Spring Mfg. Co., Inc., 77 W. Houston, 
New York 12, N. Y. 

















American Steel & Wire Co., Cleveland 
13, Ohio. 

Associated Spring Corp., Bristol, Conn, 
Barnes Co., Wallace (Div Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-RKaymond, Div. Associated 
Spring Corp., 6400 Miller Ave., Detroit 
ll, Mich 

Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Ohio. 


Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn, 

Garrett Co., Inc., George K., Tioga & D, 
Phila. 34, Va. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn§ Ave., 
Chicago 14, IL 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. (Beryllium 


Copper.) 
Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, IIl. 


Ohio Div., Associate Spring Corp., 1719 
East First St., Dayton, Ohio. 
Raymend Mfg. Co., Div. Associated 


Spring Corp., Corry, Pa. 
U. 8S. Steel Wire Spring Co., 7800 Finney 
Ave., Cleveland 5, Ohio. 
Wickwire Spencer Steel Div., 
rado Fuel & Iron Corp., 2 
Worcester 6, Mass. 


The Colo- 
New Bond, 


STAINLESS STEEL. See Steel, Commer- 
cial Forms and Grades. 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Ace Spring Mfg. Co., Inc., 77 W. Houston, 
New York 12, N. Y. 

Alden Products Co., 117 


North Main, 
Rrockton 64EM. Mass 


Allied Products Corp., Dept. B-1, 12651 
Burt Rd., Detroit 23, Mich. 

Aiuwinum Goods Mtg. Co., Manitowoo, 
Wisc. 

American Brass Co., Waterbury Brass 
Goods Branch, Waterbury 20, Conn. 
Barnes Co., Wallace (Div. Associated 

Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div., Associated 


Spring Corp., 6400 Miller Ave., Detroit 
1l, Mich. 

Chase Brass & Copper Co., Dept. EM25v 
Waterbury 20, Conn. 

Dunbar Bros. Co. (Div. Associated Spring 
Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Garrett Co., Inc., George K., Tioga & D, 
Phila. 34, Pa. 

Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 3, Wis. 
Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 

Chicago 4, III. 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Linden & Co., Inc., 70-82 Baker, Provi- 
dence, R. I. 

Ohio Div., Associated Spring Corp., 1719 
East First St., Dayton, Ohio. 

Patton-MacGuyer Co., Edgewood Sta., 
Providence 5, R. I. 

Popper. iInce., J. &., 338 
Union City, N. J. 

Raymond Mfg. Co. (Div. Associated Spring 
Corp.), Corry, Pa. 

Revere Copper & Brass, Inc., 230 Park 

(Alu- 


Ave., New York 117, N. Y. 
minum), 2055 So. Ninth, Louisville 1, 
K 


Nineteenth, 


Reynolds Metals Co., Parts Div. 


y. 

Shakeproof, Inc., 2501 Keeler Ave.. Chi- 
cago 39. Ti! 

Steincn Co., Wm. F., 69 N. J. R. R. Ave, 
Newark 5, N. J. 

Stimpson Co., Inc., Edwin B., 423 Part 
Ave., Brooklyn 5, N. Y¥ 

Wenco Mfg. Co.. 
Chicago 22, TIL 

Wrought Washer Mfg. Co., 2200 S. 
Milwaukee 7, Wisc. 


1136 West Hubbard, 


Bay. 


STAMPINGS, NON-METALLIC 


Richardson Co., 2799 Lake St., 


Park, Ill. 


Melrose 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers. 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 
STEEL—Commercial Forms and Grades. 
Alloy (A) 

Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (s) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical) 
American Steel & Wire Co., Cleveland 
13, Ohio. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn, (S-CO) 


(Spring) 

Carnegie-Illinois Steel Corp., 2109 Car: 
negie Bldg., Pittsburgh 30, Pa. ‘‘USS. 
(S-ACDN) (T-ACN) 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Stainless Steel Wire) 

Eaton Mfg. Co., Reliance Div., Massil- 
lon, Ohio. 

Roebling’s Sons Co., John A., Trenton 2, 
v. J. 


aN. 


ELECTRICAL MANUFACTURING 








7, A fastener AIN'T, if— 
it works loose. 


The “FLEXLOC” IS — 


because it won't! 7, 
TMU 


ONE-PIECE, ALL-METAL 
STOP- and LOCK-NUT 


Its “chuck-like," resilient locking segments lock the 
"“FLEXLOC" securely in any position on a threaded 
member with a controlled, uniform and dependable 


torque. 


Tough applications demonstrate that the 'FLEXLOC" 
positively "won't work loose", yet it can be removed 
easily with a wrench when desired. Because it is all- 
metal, temperatures as high as 550°F. hold no terrors 


for the "FLEXLOC," 


The "FLEXLOC" has plenty of tensile... can be re-used 


many times... has therefore a long, effective life. 


Write for further information and free samples. 
' “See us at Booth 2434, Convention of National 


Metal Congress and Exposition, 


Chicago, Oct. 23 to 27.” 


STANDARD PRESSED STEEL CO. 
JENKINTOWN 9, PENNSYLVANIA 





ELECTRICAL PORCELAIN 
BUILT TO YOUR DRAWINGS 
AND SPECIFICATIONS 


Send Us Your Inquiries 


AKRON PORCELAIN = 


2725 CORY AVENUE 
AKRON 14, OHIO 


SEPTEMBER 1950 
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® narrow differentials, as low as 5° F 
e highly responsive 
© stud mounting 


Now — for the first time — small, snap-acting ther- 
mostats in adjustable, non-adjustable or manual reset 
styles are available to manufacturers of devices requir- 
ing sensitive, precise control of high-wattage heater 
loads. 


These new Stevens thermostats feature an electri- 
cally independent bi-metal element in close contact 
with mounting base. Thus, thermostat closely follows 
temperature of controlled device and bi-metal responds 
rapidly to temperature changes. Contact pressure is 
positive until the actual instant the contacts snap open. 


Interchangeable with Stevens Type S units, the new 
Stevens thermostats insure satisfactory performance 
for your appliances and industrial apparatus. Always 
specify Stevens thermostats — they perform better... 


last longer. aes 


is wp Oe 44 2B. 3 manufacturing company, inc. 
MANSFIELD, OHIO 
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Low in Cost — Small in Size — Dependable 
in Performance — AC or DC 





For television 
screen enlargers 
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For industrial 
smoke detectors 
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For photoelectric 
street lighting control 


SOOO SEHEEE REESE EEEEEEEHEEE ESOS ESEEES 


jet aircraft 
preheaters 


What is your 










For radio 
transmitter panels 


For auxiliary 
gas engine 
generators 


For automatic 
furnaces 


In addition R-B-M General 
Purpose Relays are used on 
X-Ray apparatus, permanent 
wave machines, wire recorders, 
automotive radio telephone 
communication equipment, 
vending machines, coin oper- 
ated phonogaphs and many 
other applications. 


relay problem? 


Write Dept. A-9 today for Bulletin 570 


ESSEX 





-M DIVISION 
WIRE CORP. 


ogansport, Indiana 


COMMUNICATION AND 





MAGNETIC ELECTRIC CONTROLS 


ELECTRONIC USE 
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Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Sharon Steel Corp., Sharon, Pa. 
(ACDTNS) 

Superior Sheet Steel Division, The Park- 
ersburg Steel Co., Louisville, Ohio (8S) 

Superior Steel Corp., Carnegie, Pa. 
(ANS) (Spring) (Clad) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 
Carnegie-Illinois Steel Corp., 2109 Car- 
negie Bldg., Pittsburgh 30, Pa. (B-AC) 
— & Son, Inc., Joseph T., Chicago 


Sharon Steel Corp., Sharon, Pa. 
Superior Sheet Steel Division, The Park- 
ersburg Steel Co., Louisville, Ohio 


STRAIN RELIEFS. 
Clamps, Strain Relief. 


See Grips and 


STRIPPERS, WIRE 


Artos Engrg. Co. Dept. EM, 2739 S. 28th 
Milwaukee 7, Wis. 
Ideal Industries, Inc., 1008 Park Ave., 

Sycamore, Ill. 


Pyramid Products Co., 2224 S. State, 
Chicago 16, Il. 

Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Il. 


Wire Stripper Co.. 


1729 Eastham Ave., 
East Cleveland, 


Ohio. 


STRIPPING COMPOUNDS. See Clean- 
ing Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, 1504 N. 
Fourth. Harrisburg, Pa. 

Alden Products Co.. 117 North Main. 
Brockton 64EM, Mass. 

—. pes Co., Inc., New York 


Inc., 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton. N. J. 

Hart Mfg. Co.. 211 Bartholomew Ave., 
Hartford 1. Conn. 

Jones Div., Howard B., Cinch Mfg. Corp.. 
Chicago 24, Til. 


Kulka Electric Co.. Dept. T. 30 South. 
Mt. Vernon, N. Y. 
Soreng Mfg. Corp., Dept. M-09, 9555 


Eden Ave., Schiller Park. Tl. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time () 
Transfer (H) 
Vacuum ww) 
Canopy and Fixture (K) 
Foot (L) 


Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (O) 
Push Button Snap 
(Toggle Slide, Rotary) (P) 
Remote Control ( 


Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers; Push But- 


ton Stations; Controllers, Motor; Re- 
lays; Timers) 
Allen-Bradley Co., 1316 S. Second, Mil- 


waukee 4, Wis. (ACEFJPR) 
Allied Control Co., Inc., 2 East End Ave., 


New York 21, N. Y. (CDGHR) 
Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. (RS) 
Almo Mfg. Co., 477 Washington, New 
ark 5, N. J. (D) 
Arrow-Hart & Hegeman Electric Co. 
103 Hawthorn, Hartf e . 
(ACDHKMPRT) 
Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. (GR) 
Automatic Electric Corp., 1083 W. Van 
Buren, Chicago 7, Ill. (HLNR) 
Automatic Switch Co., 3893 Lakeside 
Ave Orange. N J (ATNR) 
Cam-Stat, Inc., Div. Paul Henry Co., 
2310 S. LaCienega, Los Angeles 34, 


Calif. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Durakool, Inc., Elkhart, Ind. (D) 

Eagle Signal Corp., 202—20th, Moline 1 
Til. (G) 

Fasco Industries, 


100 Augusta 
Rochester 2, N. Y¥ 


Inc., 
( 


Federal Telephone and Radio Corp., 
100 Kingsland Rd.. Clifton. N J. (NS) 

— Inc., 19 Pleasant, Ashland, Mass. 
(F) 

General Electric Co., Section 9856-70, 


Apparatus Dept.. Schenectady 5, N. Y. 
(ABCDEFGHJKMNOPRST) 


Guardian Electric, 1627K W. Walnut St., 
Chicago 12, Ill. (CFGHN) 
Hart Mfg. Co.. 211 Bartholomew Ave., 


Hartford 1, Conn. (FLMP) 

Maydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. (G) 

Heinemann Electric Co., 99 Plum, Trenton. 
N. J. (0) 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Joy Mtg. Co.. Mines Equipment Div., 
Henry W. Oliver Bldg., Pittsburgh 22, 


Pa. 

Leland, G. H., Ine., 111 Webster, Day- 
ton 2, Ohio. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 


Master Electric Co., Dayton 1, Ohio, (C) 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEF) 

Micro-Switch Div., Minneapolis-Honey- 
well Regulator Co., Freeport, IIL 
(BFLS) 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, P. 


a. 
Murray Mfg. Corp., 1250 Atlantic Ave., 


Brooklyn 16, N. Y. 
National Acme Co., 176 E. 13l1st, Cleve- 
land 8, Ohio. (BP) 


Ohmite Mfg. Co., 4804 Flournoy, Chi- 
cago 44, Ill. (8) 

R-B-M_ Division, Essex Wire Corp., 
Dept. A-9, Logansport, Ind. 
Robertshaw Thermustat Div., Robertshaw- 
a Controls Co., Youngswood, Pa. 
( ) 

Soreng Mfg. Corp., Dept. M-09, 9555 
Eden Ave., Schiller Park, Il. 


Spencer Thermostat Div. of Metals & Con- 
trols Corp., 109 Forest, Attleboro, Mass. 


4041 N. Richards, Mil- 
waukee 12, Wis. (ABCEFLOPR) 
Stackpole Carbon Co., St. Marys, Pa. 


(P) 
Struthers-Dunn, Inc., 150 N. 13th, Phil- 
adelphia 7. Pa. 
Tuttle & Kift, Inc., 1823 N. 
Ave., Chicago 39, Ill. (M) 
Telechron, Inc., 200 Union St., 
Mass. (G) 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CGHOR) 
Westinghouse Electric Corp., P. O. Boz 
968, Pittsburgh 30, Pa. (ABCDEFGH- 


OPRS) 
Wirt Co., 5220 Greene St., Phila. 44, 
Co., 152 W. Walton, 


(EF) 
Square D Co., 


Monitor 


Ashland, 


Pa. (PS) 
Zenith Electric 


Chicago 10, Ill. (HR) 
TACHOMETERS 
Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 
Jones Motrola Corp., 436 Fairfield Ave., 
Stamford, Conn. 
Reliance Electric & Engineering Co., 
1054 Ivanhoe Rd., Cleveland 10, Ohio. 


Veeder-Ront, Inc.. Hartford 2, Conn. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave.. Newark 5, 7. 

TAGS, TERMINAL 

National Band & Tag Co., Dept. 9-192 


Newport, Ky. 
National Varnished Products Corp.. 207 
Randolph Ave., Woodbridge, N. J. 


TAPE, ADHESIVE and COIL 


FASTENING 
Armstrong Cork Co., 9509 Arch, Lan- 
caster. Pa 5 : 
Industrial Tape Corp., Dept. 7S, New 
Brunswick, N. J. 
Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 
ainnsente Mining & Mfg. Co., St. Paul 
6, nn. 
Wleehelh- Rand ete Ce. Inc., 61 
M . New Yor » NW. Ee 
Van. Cleef Bros., Inc.. 7800 Woodlaws 
Ave., Chicago 19, Tl. 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating: Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 
Acute Sip. om 44 Hepworth Place, 
arfield, N. J. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ti. 
Irvington Varnish & Insulator Co., Ir- 


vington 11, N._J. 
Tohns-Manville, Box 290, New York 16, 


m. ©. 
Minnesota Mining & Mfg. Co., St. Paul 6, 


Minn. 5 

Mitchell-Rand pone. Co., Ine.. 
Murray, New Yor . me Ee 

National’ Electric Coil Co.. Columbus 16. 
Ohio 

Okonite Co., Passaic, N. J. 

U. S. Rubber Co., Rockefeller 
New York 20, N. Y. 

Van Cleef Bros., Inc.. 
Ave., Chicago 19, II. 


Center. 


7800 Woodlaws 


TAPE, MICA. See Mica. 
TAPE and SHEETING, SYNTHETIC 
RESIN 


du Pont de Nemours & Co., Inc., E. lL. 
Plastics Dept., 350 Fifth Ave. New 
York 1, N. Y. 

Irvington’ Varnish & Insulator Co., Irv 
ington 11, N. J. at 

National Varnished 2 
Randolph Ave., Woodbridge, 

New Jersey Wood Finishing Co., 
cal Insulation Dept., Woodbridge. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J 


Products Corp.. 
N. J. 
Electri- 
N.d 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


ELECTRICAL MANUFACTURING 
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P-2406-CCT 
Plug — with cable 
clamp in top. 


$-2406-SB 
Socket with shallow 
bracket for flush 
mounting. 


HOWARD B. JONES DIVISION 
paler sss Aibeaclled( atti bdo altecy hla 
SUBSIDIARY ete yee pete st: Fed CORP 


* ee IDENTIFICATION 
TAGS OF EVERY 


i A ft S DESCRIPTION 
N For marking cables, leads, and 
bundling groups of wires! 
e Easy to apply 
e Aluminum, Steel, Brass or Zinc 


e Big Variety 
e All Styles and sizes 
e For aircraft —radio—tele 
phone—Motor and generator 
manufacturers—ete. 
Free samples and literature 
upon request. 


National Band & Tag Co. 


Dept. 9-192, NEWPORT, KY. 
ELLIE ANCE EAE TR 


23 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 23 years of 
building one or _ two 
types of standard wire 
Strippers, but 23 years 
of continuous research 
and development of 
many wire strippers to 
meet ever changing 
needs. 


Consult us about your 

wire stripping problems. 

= srtlite © AP teks 
<> COMPARISON. 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 


SEPTEMBER 1950 
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PATENT 
PENDING 


A. LAST! An iron so light, so well balanced 
its weight is hardly noticeable. When you pick 
it up, when you work with it, you'll know why 
HEXACON calls it FEATHER WEIGHT. It’s 
the perfect iron for long, delicate work: where 

rs 2 Og fatigue works against 


: quality. It can work for 
» HEXACON MODEL 30H. you — improving and 
Weight 51/2 oz. (less cord). speeding production. 
40, or 60 Watts. Both 1,” More comfortable and 
and %” tips furnished. Ask practical than a pencil 
for literature on complete iron. No transformer re- 
line of screw tip, plug tip 


ired. Pri .00. 
and hatchet irons. asized, Price cnly $5.00 


HEXACON 
ELECTRIC CO. 


177 W. CLAY AVENUE 
ROSELLE PARK, N. J. 
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© Mars Lumograph 
America’s ON Ly 


Imported Drawing Pencil 
COSTS LESS BECAUSE 
IT LASTS LONGER 


Everything you want in a drawing pencil is 
in Mars Lumograph. It gives you the precise 
thickness and blackness of line you need for 
crisper, cleaner prints. 

PROVE BY TRYING 
Accurately graded in 19 degrees from EXEXB 
to 9H--now packaged in metal boxes. If your 
dealer cannot supply you, write us. 

Send coupon today for FREE sample. 


3S. STAEOTLER nec. 
$3 wORTm STREET MEW YORK 65, N.Y. 


J. S. STAEDTLER, INC. 
53 Worth Street, New York 13, N.Y: 


Send me FREE Mars Lumograph Drawing Pencil 
( Degree) 

a 

Firm 

Address. 

SS 

Deoler’s Name 














Transformers 


For The Right Voltage 
In The Right Place 


Complete Line 


EXPLOSION- 


PROOF 
Class 1, Groups C&D 


Meet ALL Standards PLUS 


INTERCHANGEABLE lens assemblies for 
surface and panel mounting types. 


POSITIVE INDICATION special lens 
design prevents high light reflection. 


MAXIMUM all angle visibility 


COMBINATIONS with other surface Type 
EFS devices and with panel mounting 
push button stations. 


SMALL . suitable as components 
for machine and one hole panel ap- 
plications. 


CORROSION RESISTANT baked 
enamel finish. 

DEPENDABLE PERFORMANCE 
insured by 48 years of design 
and manufacturing experience. 




















Write for catalog 47-12. 
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TERMINAL BLOCKS. See Strips. 
TERMINALS. 


TESTING 
ments. 


THERMAL SWITCHES. See Switches. 


See Lugs and Terminals. 


INSTRUMENTS. See Instru 


THERMOCOUPLES 


“or .* Co., Inc., 113 Astor, Newark 6. 


Bristol" Co., 153 Bristol Rd., Waterbury 
20, Conn. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 


Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 

Mitneapolis- Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa, 

Rockbestos Products Corp., 
4, Conn 

Therme Electric Co., 


New Haven 


Dept. N, Fairlawn, 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 

THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Ohio 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 

THERMOPLASTIC WIRE. See Wire and 


Cable, Insulated. 


THERMOSTATIC BIMETALS 
aber & Co., Inc., 113 Astor, Newark 5, 


N. J. 
Brainin Co., C. S., 318 Washington, Mt. 


Vernon, N. Y. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn, 

Chace Co., W. M., 1608 Beard Ave., 
Detroit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., 49 Forest, Attleboro, Mass 

THERMOSTATS 

Barber-Colman Co., Rockford, III. 

Cam-Stat, Inc., Div Paul Henry Co., 
=, S. LaCienega, Los Angeles 34, 
Calif. 

Electro-Therm, Inc., 931 Selim Rd., 
Silver Spring, Md. 

Fenwal, Inc., 19 Pleasant, Ashland, Mass. 

Genera! Electric Co., Apparatus Dept., 
Schenectady 5, N. ¥. 

Hart Mfg. Co., 211 Bartholomew Ave., 


Hartford 1, Conn, 


Master Electric Co., Dayton 1, Ohio. 


Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 
Robertshaw Thermostat Div., Robertshaw- 


Fulton Controls Co., Youngswood, Pa. 
Russell Electric Co., Div. of The Ray- 
theon Co., 4501 So. Western Blvd., 
Dept. F-21, Chicago 9, Tl. 
Spencer Thermostat Div., Metals & Con- 
trols Corp., 109 Forest, Attleboro, Mass. 
Stevens Mfg. Co., Inc., 69 South Walnut 
St., Mansfield, Ohio. 
Westinghouse Electric Corp., 
St., Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 
waukee 4, Wis. 
Automatic Electric Mfg. Co., 


180 Mercer 


1316 8. Second, Mil 
50 State, 


Mankato, Minn. 

Eagle Signal Corp., 202—20th, Moline 1, 
Tl. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. Y. 


Hansen Mfg. Co., Inc., Princeton 8, Ind 

Haydon Co., A. W., 232 North Elm, 
Waterbury 20, Conn. 

Haydon a — Inc., 2526 Elm, Tor- 
rington, 

Mercoid a "4227 W. Belmont Ave. 
Chicago 41, Tl. 

Sangamo Electric Co., Springfield, Il 

Square D Co., 4041 N. Richards, Mil- 
waukee 12. Wis. 

Struthers-Dunn, Inc., 150 N. 18th, Phila- 
delphia 7, Pa. 

Telechron, Ine., 200 Union, Ashland Mass. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 

Zenith Electric Co. 152 W. Walton 
Chicago 10, ML 

TIME SWITCHES. See Switches 
TOOLS, PORTABLE 

Jones Motrola Corp., 436 


Fairfield Ave., 


Stamford, Conn. 
Keller Tool Co., Grand Haven, Mich 
(Pneumatic) 
Loyd Scruggs Co., 1022-32 N. Sixth, 8t. 
Louis 1, Mo. 

Stanley Tools, 183 Elm, New Britain, 


TRACING CLOTH, FILM and PAPER 

Arkwright Finishing Co., Providence, R. I 

Bruning Co., Inc., Charles, 100 Reade, 
New York 13, N. Y. 

Eastman Kodak Co., Rochester 4, N. Y¥ 

Keuffel & Esser Co., Hoboken, N. J. 


TRANSFER SWITCHES. See Switches 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux 
iliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp., 359 Water, Cuba, 
ee 2 


Allis-Chalmers Mfg. Co., 937A 8S. 18, 
Milwaukee 1, Wis. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, IIL 

Dano Electric Co., 93 Main, Winsted, 


Conn. 
Federal Telephone and Radio Corp., 109 
Kingsland Rd., Clifton, N. J. 
- Rockefeller 


Ferranti Electric, Inc., 
Plaza. New York 20. N. 
Freed Transformer Co., Inc., 1718 Weir- 


field, Ridgewood, eo ST, N. @ 
General Electric Co., Apparatus Dept. 
Schenectady 5, 


Miller-Smith Corp., Trenton, N. J. 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Standard Transformer Co., Warren, Ohio. 

Westinghouse Electric Corp,, P. Bor 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 

Acme plete Corp., 359 Water, Cuba, 

N. . 

Allis-Chalmers Mfg. Co., 937A S. 170, 
Milwaukee 1, Wis. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Ferranti Electric, Inc., 80 Rockefelle 
Plaza. New York 20, N. Y. 

Freed Transformer Co., Inc., 1718 Weir. 
field, Ridgewood, Brooklyn 27, N. ¥, 

General Electric Co., Apparatus Dept, 
Schenectady 5, N. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, Ill. 

Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 

Miller-Smith Corp., Trenton, N. J. 

Murray Mfg. Corp., 1250 Atlantic Ave, 
Brooklyn 16, N.Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 
Radio Corp. of America, Commercial Ba- 
grg., Sec. H41R, Harrison, N. J. 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 

tham 54, Mass. 
Union Electric Products a Inc., 4 
Edison Place, Newark 2, N. J. 
Wagner Electric Corp.. 6454 Plymouth 
Ave.. St. Louis 14, Mo. 

West Coast Electrical Mfg. Co., 10006 & 
Main, Los Angeles 5, Calif. 

Westinghouse Electric Corp., P. O. Ba 
868, Pittsburgh 30. Pa. 

Wheeler Insulated Wire Co., Inc., 1108 
East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Corp., 359 Water, Cuba, 
mn. ¥. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, 1 

Dano Electric Co., 93 Main, Winsted, 


Conn. 
Davis & Co., Dean W., 1006 First, Keat- 
land, Ind. 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 


Ferranti Electric Inc., 30 Rockefeller 
Plaza. New York 20, N. Y. 

Freed Transformer Co., Inc., 1718 Welt- 
field, Ridgewood, Brooklyn 27, N. ¥. 

Gramer Co., 2734 N. Pulaski Rd., @hi- 
cago 39, Ill. 


Miller-Smith Corp., Trenton, N. J. 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J. 

Peerless Electrical Products Div., Alter 
Lansing Corp., 6920 McKinley Ave. 
Los Angeles 1, Calif. 

Radio Corp. of Amer., Commercial Bx 
gerg., Sect. I41R, Harrison, N. J. 
Raytheon Mfg. Co., Dept. 6460EM, Wal 

tham 54, Mass. 

Wheeler Insulated Wire Co., Inc., 1108 
East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, VARIABLE 
VOLTAGE 
Acme Electric 359 Water, Cubs, 

x. ¥ 
Freed Transformer Co., Inc., 1718 Welt 
field, Ridgewood, Brooklyn 27, N. ¥. 
Miller-Smith Corp., Trenton, N. J. 


Corp., 


TUBES, CATHODE RAY 


General Electric oo, Electronics Dept. 
Schenectady 5, N 

Radio Corp. of Ph Commercial be 
grg., Sect. I41R, Harrison, N. 


TUBES, ELECTRON (Industrial) 


Federal Telephone and Radio Corp. 100 
Kingsland Rd., Clifton, N. 

General Electric Co., Biccesonise Dept, 
Schenectady 5, N. 

Radio Corp. of ‘America, Commercial B® 


grg., Sert. I41R, Harrison, N. 
Raytheon Mfg. Co., Dept. 6460EM, Wal 
tham 54, Mass. 
Westinghouse Electric Corp., P. 0. Bat 


868, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. 8# 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photr 


electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP. 
PER. See Brass, Bronze and Coppe. 


TUBING, FIBRE. See Fibre. 


ELECTRICAL MANUFACTURING 


\ THIS BOOK CAN SAVE TEDEX RELAYS and 
YOU MONEY ON ee gl 
CIRCUIT SELECTORS 


"QUALITY NAME PLATES eu 


Etched or lithographed on metal, Ecoa quality name plates 

add sales appeal to your product—look better, longer. You 

can save money by using one of the 5000 shapes and sizes 

for which we have dies in stock. Ask us to quote on your ¢ eer ae 
name plate requirements. If you can use this book of stock EXTERNAL IMPULSING 


: ee @ POSITIVE DETENT ACTION 
shapes and sizes, write for it on your letterhead. . 
for remote control of multiple 


Te € ny | complex circuits . 
Many versatile designs of stepping, counting, adding and 


WAIL, subtracting, latching, and circuit selecting relays are made 
possible by the combination of the Ledex Rotary Solenoid 
and wafer type rotary switches. Self-stepped or externally 
impulsed, the device is immediately adaptable to many re- 
: mote control applications. A choice of wire sizes permits 
’ a wide range of operating voltages and power requirements. 
Rar Te _— Various types of mountings further increase its adaptability. 
PLL NS eae : . In addition to its positive control of multiple, complex cir- 
a ha cuits, a reserve of mechanical power is available for the 

performance of duties other than switching operations. 
We supply quantity users and solicit the opportunity to 

assist in solving multiple circuit relay problems. 


re : wire 
ETCHING COMPANY OF AMERICA | DIRECT TO A foland INC, 
1520 Montana St., Chicago 14, IIl., Dept. E-9 (uM 5-4 nt : 


SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 111 WEBSTER STREET, DAYTON 2, OHIO 


rte) tas ( 


DYKEM STEEL BLUE 


ror‘ f—_~_€>=;|,; (2 WULCAN 


LOSSES 


Etomite: © AAAs OK ELECTRIC HEATING UNITS 
Simply brush om right ) TGs GF OF a, CARTRIDGE 


at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
the same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
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SCREW MACHINE PRODUCTS 


AND Standard sizes: brass sheath. Maximum temperature, 
750° F. .373” to 1.291” diameter, 110, 250 volts. 
METAL SPECIALTIES All sizes, .622” or larger, can be had in three heat. 


. its .933” larger, with an e terminal. 
Modern plant equipped to Units or larg y typ 


produce accurate work in SPECIAL UNITS TO YOUR SPECIFICATIONS ! 


all metals. 
Send your specifications to VULCAN ELECTRIC COMPANY 
us for prompt estimates DANVERS 2, MASS. 


without obligation. Makers of Vulcan Electric Soldering Tools, Electric 
Solder Pots, Electric Branding Irons, and Electric 


LINDEN & Co., inc. Heating Units, including the new Vulcan 900 Series, 


for changing over any hot water heater to electric 
70-82 Baker Street operation. 


Providence, Rhode Island 


SEPTEMBER 1950 








GRC offers quick service, 
: low cost on strong, good- 
looking wing nuts of rust- 


*». proof zinc alloy. All com- 
mercial finishes, all popular 
thread sizes. Wing nuts with 
special threads or untapped 
wing nuts also available. 
Inquiries invited for special 
wing nut designs. 


I tage, 


Write today for samples and prices 


108 WILLIOW AVE., NEW YORK 54 MOtt Haven 9-2476 


IN THESE 
NAMES 


“The tape with 
the yellow core” 


(td foe Hem 


eee 


SPECIFICATION 


FRICTION TAPE Pe aren tela aes 


SOLD ONLY 
THROUGH 
RECOGNIZED 
WHOLESALERS 


OKONITE 


MAKERS OF 


Peres ror p= 


friction and rubber tapes 





TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL AL 
LOY 

American Brass Co. Waterbury 88, Conn. 

General Plate Div., Metals and Controls 
Corp., 49 Forest, Attleboro, Mass. 

International Nickel Co., Inc., 67 Wali, 
New York 5, N. Y. 

Revere Copper && Brass, Ine., 230 Park 
New York 17, N. Y. 


TUBING, PAPER 


Accurate Paper Tube Co., 854 N 
St., Chicago 22, Til. 
Cleveland Container Co., 
Ave., Cleveland 2, Ohio 
Paramount Paper Tube Corp., 
ette, Ft. Wayne 2, Ind. 


Noble 
6201 Barberton 


612 Lafay 


Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Il. 
TUBING and SLEEVING, BRAIDEI 


FABRIC. Textile or Giass-Fibre treater 
with lacquer, varnish or synthetic resin 

Bentley, Harris Mfg. Co., Dept. M-42, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave 
New York 10. N'Y. 

Corning G lass Works, 
ning. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl. 

Irvington Varnish & Insulator Co.. Irving 
ton 11, N. J. 

Mitchell-Rand Insulation Co.. Ine., 5! 
Murray. New York 7. N. Y. 

National Electrie Coil Co., Columbus 18 


Dept. EM-9, Cor 


Ohio 
National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
Owens Corning Fiberglas Corp., Textile 
Products Div., Dept. 866, 16 E. 58th 
St., New York 22, N. =: 
Varflex Corp., 309 N. Jay. Rome, N. Y. 


Westinghouse Electric Corp., P. 


0. Re 
868, Pittsburgh 30, Pa PA 


TUBING and SLEEVING, 
Plastics. 

Brand & Co., William, 
New York 10. N. Y. 


Extruded 


276 Fourth Ave., 


General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield. Mass. 
Insulation Manufacturers Corp.. 585 W. 


Washington Blvd. Chicago 6, Til. 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 


Mitchell-Rand Insulation Co., Ine., 51 
_ Murray, New York 7, N. Y. 
National Varnished Products Corp.. 207 


, Randolph Ave.. Wondbridve, N. J 
National Vulcanized Fibre Co., Wilming- 


ton 99 
New oo ‘Wood Finishing (Co., Flee- 
ston Insulation Dept., Woodbridge. 


Phalo Plastics Corp.. Commercial & Foe- 
ter. Worcester. Mase 


Varflex Corp., 309 N. Jay, Rome, N. Y. 


TUBING, SILVER. 8s 
Alleys. ee Silver and Rilver 


TUBING, STEEL. s Com 
Grades and Form sien ae 


TUNGSTEN 
(See also Contacts) 


Fansteel sietalturateal Corp., North Chi 
ragen 
“ee & Co. Inc., P. R., Indianapolis 


UNDERCUTTERS, MICA. See Mic Un 
dercutters. 


VACUUM TUBES. 


See Tubes, 
Ray; Tubes, 


Electron. 


Cathode 


ves FP entase or SOLENOID 


Automatic Ae Co., 393 Lakeside Ave 
Orange. N. J 


Barber-Colman Co., Rockford. I. 


General Electric Co., Apparatus Dept., 
Schenectady 5. N. 
Magnatro! Valve Corp., 67 Fifth Ave 
Hawthorne 4, N. J. 
Mercoid Corp., 4227 W. Belmont Ave.. 


Chieago 411. TH 

Minneapolis-Honeywell Regulator Co., In 
dustrial Division, 4466 Wayne Ave 
Philadelphia 44, Pa. 

Skinner Electric Valve Division, Skinner 
—— Co., 130 Belden Ave., Norwalk, 
onn 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


VARNISHES. COMPOUNDS AND 
RESINS. INSULATING 

Bakelite Division, Union Carbide 
bon Corp., Dept. AG-20, 30 E 
New York 17, N. Y. 

Borthig Co., Inc., George C., ,¥- 0. Box 
115, East Rutherford, N. 

Brand & Co., a, 276 Fourth Ave., 
New York 10, N. 

Celanese Corp. of i: Dept. 5-1, 180 
Madison Ave., New York 16, N. Y. 

Du Pont de Nemours & Co.. Inc.. E. I. 
Finishes Dept. Wilmington 98, Del 

Durez Plastics & Chemicals, Inc.. 129 
Walck Road, North Tonawanda N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plasties Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 


& Car 
42nd. 














Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., canon | =: 

Mitchell-Rand Insulation ine. 51 
Murray, New York 7, N. 

National Electric Coil Co., *Golumbus 16, 
Ohio. 

Westinghouse Electric Corp., Dept. 212, 
P. O. Box 868, Pittsburgh 30, Pa. 
Zophar Mills, Inc., 117 Twenty Sixth, 

Brooklyn 32, N. ¥. 


FABRICS. See 


VARNISHED Fabrics, 


Insulating. 


VARNISHES, FINISHING. See Lacquer, 


Enamels and Varnishes. 


INSULATING, See Var- 


VARNISHES : 
and Resins. 


nishes, Compounds 


V-BELTS. See Drives, V-Belt. 


LTAGE REGULATORS. See Regu- 
= Voltage. Transformers. Variable 


Voltage. 
VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 

Bushings. 
WASHERS, INSULATING. See Specifie 
Material. 


WASHERS, METAL. See Fasteners. 


VIBRATORS 

Aerovox Corp., New Bedford, Mass. 

American Television & Radio Co., St. 
Paul 1, Minn. 

Mallory & Co., Inc., P. 
6, Ind. 


R., Indianapolis 


WAXES AND COMPOUNDS 

Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. AG-20, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, Il. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y 

National Electric Coil Co., Columbus 16, 
Ohio 

Zophar Mills, Inc., 117 
Brooklyn 32, N. ¥. 


Twenty Sixth, 


WEDGES AND PEGS, ARMATURE 
Insulation Manufacturer’s Corp., 565 W. 
Washington Blvd., Chicago 6, Ti. 
Mica Insvlator Co., Schenectady 1, N. ¥. 
Mitchell-Rand Insulation Co., Inc. 51 

Murray, New York 7, N. i 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 
Allis-Chalmers Mfg. Co., 937A S. 10, 
Milwaukee 1, Wis. 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. (ARC) 

Murray Mfg. Corp., 1250 Atlantic Ave., 
Brooklyn 16, N. Y. 

Westinghouse Electric Corp., P. O. Boz 
2025, Buffalo 5, N. Y. (Filexare) 

WHEELS, BLOWER 

Master Appliance Mfg. Co., Fourth & On- 


tario, Racine, Wisc. 


WIRE AND CABLE, BARE 

American Brass Co., Waterbury 88, Conn. 

American Steel & Wire Co., Cleveland 
13, Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way. New York 4, N. Y 

Cornish Wire Co., Inc., 15 Park Bow, 


New York 7, N. Y. 
Electric Auto-Lite Co., 
General Electric Co., 

rials Dept. Bridgeport 2, 


Port Huron, Mich. 
Construction Mate- 
Conn. 


Hudson Wire Co., Winsted Div., Winsted, 
Conn. 
Roebling’s Sons Co.. John A., Trentes 
N. J 
aie Cable Corp Dept. EM-9, Romé, 
N v. 
WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


Alden Products Co., 117 North Maia, 
Brockton 64EM. Mass. (C) 
American Steel & Wire Co., 
13, Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Van Burea, 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX) 

Brand & Co.. William, 276 Fourth Ave., 
New York 10. N. Y. (T) 

Cornish Wire Co., Inc., 
New York 7, N. Y. (BT) 

Electric Auto-Lite Co., Port Huron, Mich. 
(AB) 

Essex Wire Corp., Monticello, Ind. (BT) 

Federal Telephone and Radio Corp., 
Passaic Ave., East Newark, N. J. 


Cleveland 


ELECTRICAL MANUFACTURING 
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Genera) Electric Cu, Construction Mate- 
rials Dept., Bridgeport 2, Conn. 
(ABCX) 

National Electric Products Corp., 1318 
Chamber of Commerce Bldg., f’ittsburgh 
19, Pa. (A) 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Muss. (TX) 

Rockbestos Products Corp., 
4, Conn. (AT) 

Roebling’s Sons Co., John A., Trenton 2 
N 


New Haven 


Rome Cable Corp., Dept. EM-9, Rome, 


nN. ¥. (Be) 
Suprenant Mfg. Co., 109 Washington 
Sprague Electric Co.. North Adams. Mase 
Boston 7. Mass. (BTX) 
U. S. Rubber Co., Rockefeller Center 
New York 20, N. ¥ 
WIRE and METAL FORMING 
MACHINES 
Nilson Machine Co., A. H., Bridgeport 5, 
Conn. 


WIRE, MAGNET 


Anaconda Wire and Cable Co., 
way. New York 4, N. Y. 
Belden Mfg Co.. 4633 W. Van Buren, 

Chicago 44, Ill. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Electric Auto-Lite Co.. Port Huron, Mich 
Essex Wire Corp., Monticello, Ind 
General Electric Co.. Apparatus Dep 
Schenectady 5. N. Y. 

Hudson Wire Co., Winsted Div., Winsted 
Conn. 

Rockbestos Products Corp., New 
4. Conn. 


25 Broad- 


Haver 


highlights, 
trade 


men 
association 


company 
FACTURING? 


personnel changes, 


NEWS for the 
Product Maker - - - 


Handling of news in ELECTRICAL MANU- 
FACTURING is no routine matter. Each news 
item is carefully selected, edited, written to fit 
the reader interest of men like yourself engaged 
in product making. And the coverage is both 
complete and timely ... embracing industry 
in industry, 
and _ professional 
activities, and new technical developments. You 
will find these sections rewarding reading each 
month. They start on page 162 in this issue. 
Incidentally, are you sure that news of your 
is sent to ELECTRICAL MANU- 
The editors 
worthy items dealing with company activities, 
plant expansions, 
developments, research projects and the like. 
Keep the editors posted so they can post others! 


Roebling’s Sons Co., John A., Trenton / 
N. J. 
Rome Cable Corp., Dept. EM-9, Rome 


SK. ¥. 
Wheeler Insulated Wire Co., Inc., 1102 
WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire 
WIRE, NICKEL. See Nickel and Nickel 
Alloys. 
WIRE, RESISTANCE 


Boston Insulated Wire & Cable Co., 
Dorchester 25, Mass. 
Driver Co., Wilbur B., 150 Riverside 


Ave., Newark 4, N. J. 
Driver-Harris Co., Harrison, N. J. 
Ifoskins Mfg. Co., 4445 Lawton Ave. 
Detroit 8, Mich. 
WIRE, SILVER. See Silver and Silver 
Alloys; Nickel Silver. 
WIRE STRIPPERS. See Strippers. Wire 
WIRE, TUNGSTEN. See Tungsten. 
WIRING HARNESSES. See 
and Assemblies, Wire. 
WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES. SOCKET SCREW. See 
Socket Screw. Keys and Winches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 


Federated” Metals Div., American Smelt 
ing & Refining Co., 120 Bway., N. Y 
5. N. ¥. 

New Jersey Zine Co., 160 Front, New 
Yau 7, N. . 


Harnesses 
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If your product calls for a coil application, 















call for MAMCO quality built coils. Our engineers will 


build MAMCO coils to your specifications. Guaranteed 


quality through-out. Write today. 


SEPTEMBER 1950 


prints or description of product for prices. 


APPLIANCE MFG. CO. 
RACINE, 


Send 







WISCONSIN 
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with G-E Calrod® heaters 


iin i 
ee 


Drying, baking, curing, ripening, or 
many other air-heating processes can 
be easily accomplished with G-E Cal- 
rod heaters—with forced or natural 
convection. 

It’s easy, for example, to install fin- 
Calrod heaters in ducts (see Fig. 1) 
to heat air in ventilating systems, 
ripening or drying rooms. 

Ovens for baking, drying, dehydrat- 
ing, etc. are easily and accurately 
heated with G-E Calrod tubular or 
strip heaters (see Fig. 2). 

To learn more about how to apply 
G-E Calrod heaters to process air, 
write for bulletin GEA-5096. And 
for the 
NEW FREE CATALOG, GEC-1005A, on 
the complete line of Calrod heaters— 
Sect. 720-18, Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


Fig. 2 


*Reg. U.S. Pat. Off. . 













GET DEPENDABLE 


















FROM ZOZRR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features. 





Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 


Write for complete information and prices. 


58 NORTH THIRD STREET 
FROM 1/20 CEDARBURG, WISCONSIN 
to 2H.P. 908 ‘ Srp eK 5A, 


ELECTRO 


MACHINES, INC. 










Standard or De- 
| signed to Your 


Specifications 
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By using two baffles... one a 
brass baffle that is an integral part 
of the terminal gear plus a second 
baffle that surrounds the first... 
Telechron engineers have con- 
structed a terminal shaft assembly 
that assures controlled lubrication 
in Telechron Timing Motors. This 
results in cutting down bearing 
wear and making the sealed-in oil 
supply last for years. 

Controlled lubrication is but one 
of many reasons why all Telechron 
Timing Motors are instantly, con- 
stantly synchronous, 

Wherever split-second timing or 


Rotor Shaft 
Assembly 


Shading Coils 


Terminal Shaft Assembly 
Makes Bearings, 
Oil Supply Last Longer 


precise control of lightweight mov- 
ing parts is required, designers in- 
variably specify Telechron motors. 
If either of these factors enters 
into your product design, get in 
touch with a Telechron Applica- 
tion Engineer. Backed by the ex- 
perience that makes all electric 
timing possible (virtually all fre- 
quency-controlling master clocks 
in power stations are made by 
Telechron), he can show you how a 
Telechron Timing Motor can 
help you. Send coupon below for 
complete data. TELECHRON INC. 
A General Electric Affiliate. 


Gear and Pinion Assembly 


Patented Capillary 
Oiling System 


Terminal 
Shaft 
Assembly 


Sealed Gear 
Case Assembly 


TELECHRON INC. 
30 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron 
Synchronous Motors. My possible application is: 


Instruments 0 
Timers Oo 
Electric Appliances 

Cost Recorders 

Advertising, Display Items [] 
Juke Boxes ‘= 


Air Conditioning & Heating 
Controls 0 


264 


Communications Equipment [] 
Other (please fill in) 


THIS PROCESS TIMER uses the Telechron Type B 


motor. Accuracy is assured because the Type B... like 
all Telechron Timing Motors . . . is instantly, constantly 
synchronous. 


THIS TIME SWITCH uses a Telechron H3 Motor recom- 
mended for slow-speed, light-duty purposes such as 
timing as well as switching and controlling devices. 


@ TELECHRON TYPE B SYNCHRONOUS MOTOR. 
For medium duty application such as switches, combina- 
tion recording and controlling mechanisms, and various 
types of control equipment. 


ELECTRICAL MANUFACTURING 





